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More Tramps Abroad 


Last Wednesday, a party of fifteen foundrymen 
associated with the making of grey-iron engineering 
castings left this country in order to gain all possible 
information from American foundries which will 
help their section of the industry to increase its 
production per unit of floor space or per man- 
hour. Initially, they have many advantages over 
the steel founders, for it must be remembered that 
this team was the first, and time did not permit 
the inspection of the home industry. The iron 
founders, too, have the advantage of being able to 
study the steel founders’ report, and of the oppor- 
tunity of finding indications which are worth- 
while confirming, or omissions of features upon 
which useful information should be obtained. 
Whilst the team has not had the opportunity of 
studying the Report made by a party of French 
foundrymen after their visit to the States, it has 
had the privilege of questioning their team leader, 
Mr. Chatelin, as to his findings. Some rough arith- 
metic indicated that French, British and American 
production per man hour were of the order of 1: 
0.9.: 1.8, that means that transatlantic production 
is 80 per cent. superior to European. Mr. Chatelin 
insisted that, in spite of the wealth of technical 
information available from American sources, 
nothing would be seen of a character so novel as 
to make a profound effect on the statistical posi- 
tion. What the team would find, however, was the 
intense application of mechanical aids to production, 
and a study of this would provide at least a partial 
solution. Mr. Chatelin pointed out that the British 
team would be in a much better position than the 
French, as they would have no language difficulty 
to overcome. 

It is pleasing to learn that, before embarking, the 
British team visited about 30 ironfoundries, including 
the country’s largest down to some of quite modest 
dimensions. The members inspected some really 
high-productivity concerns and others which still 
put quality before everything else. Geographically, 
they have seen plants in London, the West of Eng- 
land, the Midlands, Manchester and Scotland. 
Thus it would be difficult to imagine a finer cross- 
section. This tour in itself was an education, and 
members have been able to acquire a background 
of knowledge which should enable them to express 
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opinions on British practice quite authoritatively. 
What is more important is that the opportunity has 
been given of assembling and cataloguing data 
germane to the subjects each member will have to 
cover. It is only natural that the visits in America 
will, in the main, be to the high-productivity foun- 
dries, for obviously here are to be found the con- 
ditions most worth emulation. It is, however, to be 
hoped that the chance will be afforded for in- 
specting some of the smaller concerns, as the bulk 
of the British foundries (and probably the 
American also) enter this category. Any help given 
in the direction of gingering-up production in the 
smaller jobbing foundries would be of real signi- 
ficance to British industrial economy. 

The team is being headed by Mr. S. H. Russell, 
a foundryman of very wide experience and one 
who controls a business which has been con- 
sistently expanding during the last thirty years. 
Moreover, so long as we can remember, he has 
been prominent in every branch of foundry 
activity—technical, educational, research and em- 
ployer. We are sure that the popularity he enjoys 
on this side of the Atlantic will be of the same 
order in the States. The team is fortunate in 
having Mr. G. B. Judd as its secretary, for we 
have already had experience of his organising 
ability and have appreciated in full measure his 
real enthusiasm for the foundry industry. A team 
so led, and factually so well equipped, should 
produce a Report of the same high standard and 
of equal usefulness as that now available to the 
industry from the steel founders. The team carries 
the good wishes of thousands of founders for a 
successful trip and a most cordial invitation to the 
Americans to organise a return fixture as soon as 
possible. Every founder well knows that he cannot 
help but learn something worth-while when visit- 
ing another foundryman’s shops, but we do not 
necessarily wish to teach but to reciprocate the 
generous hospitality Americans have invariably 
showered upon British visitors. 
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British Steel Founders’ Association 


Director of Research Appointed 


Mr. J. F. B. Jackson, B.Sc., A.R.I.C., F.I.M., has 
been appointed director of research to the recently- 
formed research and development division of the 
British Steel Founders’ Association. Prior to this 
appointment, Mr. Jackson was chief metallurgist and 
technical controller (foundries) to David Brown & 
Sons (Huddersfield), Limited. Mr, Jackson’s appoint- 
ment emphasises the essentially practical nature of 
the work which will be done by the B.S.F.A. research 
and development division. 

When the establishment of the division was 
announced, it was stated that one of its main jobs 
was the bridging of the gap between scientific know- 
ledge and steelfoundry practice for the betterment of 
production technique, the improvement of the quality 
of the product, and the reduction of manufacturing 
costs. To the direction of this work, Mr. Jackson brings 
a wide knowledge and experience of all branches 
of steelfoundry technique and management, with 
which in particular, as his past activities have shown. 
he thas combined the commercial application of 
research and development work. 

Mr. Jackson joined David Brown & Sons (Hudders- 
field), Limited, in 1933, as research metallurgist. In 
1935 he became foundry foreman in charge of che 
non-ferrous foundries, then at Huddersfield. After a 
period of three years he was in 1938 appointed 
technical superintendent of the steel, iron, and 
bronze foundries of the company at Penistone, in 
which capacity he was not only directly responsible 
for the usual technical functions, including laboratory 
control, inspection and research, but also for the pro- 
duction of liquid steel in the melting shops. In 1943 
he became attached to the head-office executive as 
chief metallurgist and technical controller (foundries), 
and in 1946 he was appointed a director of David 
Brown-Jackson, Limited, engineers and steel founders, 
of Manchester. 

During Mr. Jackson’s association with the David 
Brown organisation, which includes two of the largest 
and most important steel foundries in the country, he 
was intimately concerned in the carrying out of the 
company’s esearch and development policies; 
in addition he was also closely concerned with com- 
mercial matters, and in particular. with the develop- 
ment of its aircraft steel castings division from its in- 
ception in 1943. 

Mr. Jackson has published many Papers and articles 
on a wide range of subjects associated with steel, 
and also to some extent with bronze founding. Among 
these, he was responsible for the preparation of the 
section on steel castings which was incorporated in 
the recently-published British Standards Institution 
Handbook on steel products. He has also contributed 
to American publications. 

In July, 1945, Mr. Jackson was a member of a 
team of four who, sponsored by the Ministry of Air- 
craft Production, visited German steel foundries im- 
mediately after ‘the conclusion of hostilities. It is 
interesting to note that also in the party was Mr. 
C. W. Briggs, technical and research director of the 
Stee] Founders’ Society of America. 

Later, in 1947, Mr. Jackson visited steel foundries 
in France, Switzerland and Czechoslovakia, and in 
1949, steel foundries in Canada and the U.S.A. Mr. 
Jackson has held a number of technical appointments 
with both public and trade bodies. He represents 
steelfoundry interests on the Iron and Steel Industry 
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Forthcoming Events 


JANUARY 23. 
Institution of Production Engineers. 

Coomete Graduate Section :—‘‘ Die Casting,” by —- Robinson, 

at the Geisha Café, Hertford Street, Coventry, at 7.15 p.m. 
JANUARY 25. 
Institute of British Foundrymen. 

London Branch :—‘ Towa rds a New Thought on Education 
for Foundry Personnel,” y Findlay Seivewright, at the 
Waldorf Hotel, Aldwych, ondon, W.C.2, at 7.30 p.m. 

Institution of Production Engineers. 


South Wales Section ting a New 
Factory, Northover, A.M.I.P.E., at the South 
by Yinstilution Engineers, Park Place, Cardiff, at 

p.m 


British ~orpeaper of Radio Engineers. 


West Midlands Section :—‘‘ The Pupognense and Stability 
of Permanent Magnets.” by A. J. Tyrell, at the Wolver- 
hampton and Staffordshire Technical College, Wulfruna 
Street, Wolverhampton, at 7 p.m. 

Institute of Welding. 


“The Welding of Light Alloys in Structural and Similar 
Applications,” by W. K. B, Marshall, B.Eng., A.M.Inst.W., 
at the Institution of Civil Engineers, Great George 
Street, London, 8.W.1, at 6 p.m. 


JANUARY 27. 

Institute of British Foundrymen. 
Birmingham Branch :—Annual Dinner and Dance, at the 

Botanical Gardens, Edgbaston, Birmingham 
West Wales Section :—‘ bs eo Aids in Foundries of the 
United States,” by L. Hardy, at Llanelly Technical 
College, at 7 p.m. 
Institute of Production Engineers. 


London Graduate Section :—“‘ Factors which Govern Pro- 
ductivity,” by Ian Mikardo, M.P., at 36, Portman Square, 
London, W.1, at 7.15 p.m. 

JANUARY 28. 
Institute of British Foundrymen. 

Wales and Monmouth Branch :—“ Work of the Lake ams 

Elliot Foundry Technical Cofmmittee,” presented b 


member of the committee, at the Engineers’ Insti mate, 
Cardiff, at 6 p.m. 


Luncheon 


K. & L. Steelfounders & Engineers, Ltd. 


The Council of the British Steel Founders’ Associa- 
tion was entertained to luncheon at the Letchworth 
works of K. & L. Steelfounders & Engineers, Limited, 
on January 10, on the occasion of its first meeting 
under the presidency of Mr. F. W. Rowe, B.Sc. Mr. 
Cyril Cohen, chairman of the “ 600” Group, presided, 
and amongst those present were Mr. F. A. Martin; Mr. 
T. H. Summerson; Mr. Percy Levy; Mr. W. H. 
Morton; Mr. D. E. Catton; Mr. E. Daybell; Mr. J. C. 
Simonson; Mr. Felix Levy; Re J. H. Mennel; Mr. 
R. F. Ottignon and Mr. F. 


Committee (British Standards Institution), in which 
appointment he succeeded Mr. W. J. Dawson in 1947. 
Mr. Jackson was a member of the main technical 
committee of the B.S.F.A. and chairman of the Lan- 
cashire and Yorkshire regional technical committee 
from 1945 to 1949. He is an honours graduate in 
metallurgy, a member of the Iron & Steel Institute, 
Institute of Metals, Institute of British Foundrymen, 
American Society for Metals, American Foundrymen’s 
prsese and the American Institute of Mining and 
Metallurgical Engineers. 
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Foundry Melting Furnaces for Copper- and 
Nickel-base Alloys® 


By F. C. Evans 


From two main viewpoints—metallurgical and economic—the Author discusses analytically 
the features of various units currently adopted for the wide range of alloys under considera- 


tion. 


Emphasis is placed on such aspects as liability for gas absorption, composition control 


and metal loss, fuels available, and labour and capital costs. 


y=. many years, the coke-fired crucible furnace was 
pre-eminent for the melting of non-ferrous alloys 
and while for some applications it still has technical 
and economic advantages, other types of furnaces are 
being increasingly used. In some cases, this is due to 
purely metallurgical reasons, in some to economic 
reasons, and in others to lack of coke. In an increas- 
ing number of cases, however, a change is made from 
coke-fired crucible furnaces in the praiseworthy 
attempt to improve the cleanliness and general work- 
ing conditions in foundries. 

Before choosing furnaces for a new foundry, or 
modernising an old one, many points of view must be 
considered. Non-ferrous foundries are normally of 
the jobbing type, casting a range of alloys, and it is 
rarely that a furnace can be found that will fulfil all 
the requirements. A final choice will be influenced by 
such factors as floor space available, variety of alloys 
handled, length of working day, ventilation facilities, 
type of charge, etc.. all of which may be called secon- 
dary problems. The two primary problems are the 
supply of metal in a satisfactory condition to make 
sound castings, and to do this at a reasonable cost. 
It is only these two points which are discussed in this 
article. 


METALLURGICAL CONSIDERATIONS 
Gas Absorption 


All metals absorb gases with increase of tempera- 
ture, until the melting point is reached, when a sub- 
stantial increase in solubility occurs. With liquid 
metal, also, the solubility of the gases steadily in- 
creases with temperature until the vapour pressure of 
the metal is equal to the partial pressure of the gas. 
On cooling and solidifying, the solubility decreases, 
with rejection of the gas from solution, and it is the 
rejection of dissolved gas which is the most frequent 
cause of “gas unsoundness” in castings. A careful 
study of gas absorption in various types of furnaces 
and the facilities for preventing their absorption and 
for removing them is of paramount importance. 


Gases Giving Trouble 


In the copper- and nickel-base alloys, hydrogen 
is the gas which gives most trouble, due to its relatively 
high solubility in these alloys.’ Sulphur dioxide is 
also troublesome in copper*- and nickel-base alloys 
and in nickel-base or high-nickel/copper alloys (more 
than 12 per cent. Ni), carbon monoxide can be a 
source of unsoundness.* Nitrogen has been mentioned 
as a source of trouble in nickel/copper alloys.‘ 
Amongst the copper-base alloys, however, brass is an 


*An abridged version of a Paper given to the 1949 Interna- 
tional Foundry Congress. 


important exception and brasses containing more than 
15 per cent. zinc do not suffer from gas unsoundness 
except with very high sulphur content.’ This is due 
to the low solubility of gases in molten brass because 
of the high vapour pressure of molten zinc. 

Of the readily soluble gases, nitrogen and hydrogen 
(as a constituent of water vapour) are present in the 
atmosphere and sulphur dioxide and carbon monoxide 
in addition are present as products of combustion of 
all normal solid fuels, gas and oil. In addition, all 
metals, particularly scrap, are contaminated with cor- 
rosion products, lubricants, etc., which give rise to 
hydrogen, carbon dioxide and sometimes sulphur di- 
oxide when heated in a melting furnace.® It is difficult, 
therefore, to melt copper- or nickel-base alloys with- 
out the introduction of some gas which is liable to 
give gas unsoundness. Nevertheless, gas pick-up is 
less probable in some furnaces than others, depending 
on different furnace characteristics. All fuel-fired fur- 
naces, whether the fuel is coke, coal, gas or oil, and 
whether the furnace is of the crucible or rever- 
batory type. suffer from the fact, however perfect the 
combustion, there are water vapour and carbon mon- 
oxide in the waste gas. 

Perfect combustion of one lb, of a typical coal. 
coke, fuel oil or town gas gives theoretical gas 
analyses, shown in Table 1, assuming dry air is used 
and that the fuel is also dry. 


TABLE I.—Gas Analyses From One Lb. of Fuel. 


| 

COo. H20. 

| Cub. ft. Lb. Cub. ft. Lb. 
Coal oe 25 2.95 9.6 0.46 
Coke 30 3.48 — 
Fueloil .. 27 3.10 22.8 1.0 
Town gas .. 17.4 2.10 30.0. 1.43 


Dry air is, of course. not available, and under the 
usual conditions prevailing in a foundry melting 
furnace, i.e., with moisture-laden air and damp fuel. 
the carbon-dioxide and water-vapour contents are much 
higher. The figures given in the table are theoretical, 
and at actual furnace temperatures parts of the carbon 
dioxide and water vapour dissociate. It should also 
be pointed out that the supply of excess air with the 
fuel cannot reduce the hydrogen content of the furnace 
atmosphere, although if it is considerably in excess, 
it reduces combustion temperatures, thereby increasing 
melting times and opportunity for gas absorption. 
Sulphur is present in varying percentages in coal, coke 
and town gas, and no fuel oil contains up to 
3 per cent.; sulphur dioxide is therefore always present. 


Causes of Gas Absorption 


The opportunity for absorption of deleterious gases 
varies with the furnace construction. In the normal 


“a 
the 
New 
outh 
at 
ility 
lver- 
runa 
hilar 
orge 
the 
the = 
nical 4 
Pro- . 
nare, 
and 
a 
tute, j 
ocia- 
lited, 
eting 
_Mr. 
ided, 
Mr. 
Mr. 
vhich 
1947. 
nical 
Lan- 
nittee 
te in 
itute, 
men’s 


60 


Furnaces for Copper and Nickel Alloys 


crucible furnace, the products of combustion sweep 
over the top of the crucible and provide the atmo- 
sphere directly above the metal bath. Ideal conditions, 
therefore, exist for the absorption of gas, particularly 
as the atmosphere in contact with the bath of molten 
metal is turbulent. To avoid the products of com- 
bustion coming in contact with the molten metal, 
crucibles extending through the tov of the furnace are 
used successfully. It should be noted, however, that 
unless the products of combustion are suitably removed, 
the concentration of water vapour, sulphur dioxide, etc., 
in the atmosphere surrounding the furnace may rise to 
such a point that absorption at the metal surface may 
occur. This type of crucible furnace has the dis- 
advantage of considerably increased fuel consumption 
due to the radiation losses from the molten-metal 
surface and the exposed part of the crucible. 

In reverbatory furnaces, conditions are similar to 
those described for the normal crucible furnace, but 
accentuated by the fact that the furnace has a shallow 
bath with relatively large surface area in relation to the 
volume. When this is combined with conditions where 
products of combustion form the atmosphere above 
this bath, ideal conditions for gas absorption are found. 


Electric Furnaces 


In the electric-arc furnace of the direct or indirect 
type, hydrogen, carbon dioxide and carbon monoxide 
are produced from the atmosphere by the arc (or by 
reaction with hot carbon, in the case of the carbon 
resistor furnace). The quantity of hydrogen developed 
depends entirely on the moisture content of the air 
and therefore varies from day to day, giving the incon- 
sistent results so often observed. Certain observers 
have suggesied that due to the high temperatures within 
the arc, hydrogen and nitrogen are liberated in atomic 
form, in which state they are much more readily 
absorbed by molten metal.’ 

In electric furnaces heated by induction, that is, 
where the heat is generated within the metal itself, gas 
absorption from the products of combustion is 
eliminated. The construction of these furnaces enables 
the charge to be protected by neutral atmospheres or 
even melted in vacuum, should this be necessary. 


Sources of Gas other than in Melting 


There is another source of gas pick-up which is 
extraneous to the furnace but is closely associated with 
melting. For transport of the metal to the moulds, use 
is often made of ladles which normally are fireclay 
lined. Whilst these ladles may be dried so as to free 
them of all free moisture, they still contain combined 
moisture which can be dissociated, particularly in the 
presence of phosphorus, with subsequent hydrogen 
absorption. Such alloys as phosphor-bronze and other 
alloys deoxidised with phosphorus must be particularly 
watched for this trouble. The preheating of the ladles 
by oil or an open-flame burner is also open to criticism 
due to the difficulties in obtaining proper combustion. 
Partly burnt oil collects in the ladle and, when covered 
with molten metal, this volatises with the evolution of 
hydrogen and other hydro-carbons. For this reason, 
many foundries prefer to use crucibles heated in a pit 
furnace to serve as ladles. 

This problem of a suitable ladle is always present 
except with furnaces where the actual melting vessel 
can be transported to the moulds or where the moulds 
can be transported to the furnace and poured direct 
from it. Transporting of moulds to the furnace is usually 
confined to the pouring of ingot and billet moulds, but 
the pit crucible furnace and the lift-off coil, coreless in- 
duction furnace permit the crucible in which the metal 
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is melted to be used as a ladle. Tilting furnaces of 
quite large size have also been specially designed so that 
the body can be picked out of the trunnions by crane, 
for transport to the pouring station. 


Prevention of Gas Absorption and Removal of Gas 


As has been shown, furnaces vary in the quantity of 
deleterious gases they bring into contact with molten 
metal. Recent scientific research, however, has shown 
several ways either of removing or preventing the 
absorption of these gases. 

Hydrogen can be removed either by scavenging with 
an inert gas or by the introduction of oxygen into the 
melt, usually through the medium of an oxidising slag.* 
Sulphur and carbon, also, can be removed by means of 
an oxidising slag. Furnaces with a relatively shallow 
bath and large surface area are difficult to adapt for 
gas-scavenging, and from this point of view, rever- 
batory, are (direct or indirect), and rocking-resister- 
furnaces are unsuitable. 

The use of oxidising slags must be confined to fur- 
naces where the slag can be easily added or removed 
and where the slag remains in contact with metal. In 
reverbatory furnaces of the fixed type, slags are diffi- 
cult to manipulate and tend to be blown to one side by 
the action of the flame. Rotating reverbatory furnaces 
are more suitable if speeds of rotation are chosen care- 
fully. Crucible furnaces of all types, induction furnaces 
and direct-arc furnaces are all suitable for working with 
slags. In the case of crucible furnaces, however, oxidis- 
ing slags tend to attack crucibles rapidly, which increases 
crucible costs. The indirect-arc furnace, however, is not 
suitable, because of the action of the arc in blowing slag 
away from the metal surface and of manipulative diffi- 
culties due to the smallness of the charging doors. 


Control of Composition 


Uniformity—Owing to the increasing adoption of 
standard specifications and the quality demands from the 
engineering industry, uniformity,and accuracy of com- 
position are becoming more important. Generally speak- 
ing, the elements comprising the alloys of copper are 
not widely differing in density. A uniform melt when 
compounding from either scrap or virgin materials is, 
therefore, not difficult to obtain by a certain amount of 
manual stirring. Two exceptions to this are the alloys 
aluminium bronze and copper/lead. In the case of 
aluminium bronze, the aluminium is usually about 10 
per cent. by weight of the charge or 30 per cent. by 
volume. The specific gravities of copper and alumi- 
nium are 8.94 and 2.70 respectively, and thus mixing by 
manual methods is very difficult. No matter whether 
the bath shape be tall and narrow (crucible) or wide and 
shallow (arc and reverbatory), uniformity is difficult to 
obtain. 

With the coreless induction furnace, however, per- 
fect uniformity can be obtained without manual effort, 
as the electro/dynamic force keeps the bath of molten 
metal is continual motion.*° 

Copper/lead alloys present somewhat similar diffi- 
culties, the specific gravities of copper and lead being 
8.94 and 11.35 respectively. There is an important dif- 
ference, however, between copper/lead and aluminium- 
bronze alloys. Copper/aluminium alloys (alumin*: a 
bronze) form a true alloy once properly mixed, and 
there is no fear of subsequent segregation or separation 
by gravity no matter how the metal is melted ubse- 
quently. With copper/lead alloys, however, whatever 
the composition, lead has only a very limited solubility 
in copper (less than 0.005 per cent. Pb), In theory, alloys 
up to 38 per cent. Pb form a homogeneous solution 
above the liquidus curve, but in practice it is found 
necessary to have constant stirring to obtain fine dis- 
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persal of lead particles in the copper-rich material. 
Here, again, manual methods are arduous and untrust- 
worthy and the coreless induction furnace is rightly 
much favoured for the melting of these alloys. The 
channel-type, low-frequency induction furnace also has 
the advantage of continuous stirring provided by electro/ 
dynamic forces.*° Apart from economic advantages, 
this type of furnace has technical advantages for the 
melting of leaded brasses, as the lead content is kept 
absolutely uniform by this stirring action up to 2 or 3 
per cent. lead. Over this lead percentage difficulties are 
experienced because of the reduced life of the lining. 


Other alloys, particularly where there is a small but 
important constituent which has to be distributed uni- 
formly throughout the melt, can also give difficulty in 
alloying. 

This is accentuated if the constituent is of high melt- 
ing point, or of a highly-oxidisable nature. This point 
is usually only of importance in making special bronzes, 
but the elements beryllium, chromium and cadmium are 
good examples, and for such alloys, coreless induction 
furnaces are used with advantage. 


For nickel-base alloys, also, with constituents such as 
molybdenum, chromium and sometimes tungsten, uni- 
formity is difficult to obtain, even when the elements 
are added in the form of lower-melting-point “ hard- 
eners.” For correct alloying the furnace must be able 
to reach temperatures of over 1,400 deg. C. and arc fur- 
naces or coreless induction furnaces are, therefore, 
essential. The direct-arc furnace, due to shape of the 
bath, can give trouble with pockets of unmelted high- 
melting-point constituents, but the indirect-arc furnace, 
with a correct lining shape, can overcome this difficulty 
by the constant rocking action. Recent developments 
in direct-arc furnace design include the fitting of a coil 
which produces controlled stirring of the metal by 
electro-magnetic means, with very little increase in power 
consumption. 


Contamination of Charge—Apart from gases, the 
charge can pick up other constituents during melting. 
In a crucible furnace, such contamination can occur only 
from the crucible, but, in reverbatory, coreless induction 
and low-frequency furnaces, it can take place from the 
refractories, and in arc furnaces, from the refractories 
and electrodes. 


Crucibles are manufactured from graphite, bonding 
clays and silicon-carbide. Copper-base alloys with low 
nickel content have a very limited capacity for dissolv- 
ing carbon, but nickel-base alloys and _ nickel-silver 
(copper /nickel/zinc) alloys pick up varying amounts of 
carbon from graphite crucibles, and this element has a 
direct bearing on the soundness of such alloys, due to 
the carbon/oxygen reaction. In the case of nickel-base 
alloys, also, carbon content has an important bearing 
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on the corrosion resistance and high-temperature pro- 
perties, and the recommended carbon contents are so 
low (less than 0.01 per cent. C) that the production of 
these alloys from crucible furnaces is almost impossible. 
The percentage and form of silica in the bonding clays 
does not normally give rise to trouble, but in aluminium 
bronzes, silicon can be picked up. Such a silicon con- 
tent rarely rises above 0.15 per cent., but as there have 
been suggestions that with nickel-containing alumi- 
nium bronzes, a deleterious nickel-silicide is formed, the 
point is worthy of notice. 

Contamination of the charge by the electrodes is not 
possible in copper-base alloys of low nickel content, 
as already explained, but in direct-arc furnaces, carbon 
pick-up in nickel-base alloys can be considerable unless 
special precautions are taken with the electrical charac- 
teristics of the installation and types of slags used. 


Melting Temperatures and Refractory Life 


Apart from the risk of contaminating the charge, re- 
fractories have to be considered in other ways. Graphite 
crucibles, for instance, are not suitable for nickel-base 
alloys, as they will not satisfactorily withstand tempera- 
tures in excess of 1,400 deg. C. which are necessary for 
casting these alloys. Otherwise, for bath-type furnaces, 
there is a wide range of refractories available for all 
nickel and copper-base alloys. The low-frequency fur- 
nace, however, presents problems with the maintaining 
of the connecting channel, and this furnace is normally 
only used for brasses and other low-melting-point alloys. 


ECONOMIC CONSIDERATIONS 


Fuel Costs and Efficiency 


It is, of course, impossible to make 7 absolute 
statements on the relative melting costs of different types 
of furnaces, as the cost of fuel varies greatly in different 
parts of the world. It is interesting to note, however, 
that, whereas the efficiency of a cupola for melting cast 
iron is normally in the region of 35 per cent. and can 
reach 55 per cent. with modern hot-blast methods, fuel- 
fired non-ferrous melting furnaces have efficiencies 
ranging from 3.0 to 32.0 per cent. in actual practice 
(Table ID. 

Fuel-fired furnaces for non-ferrous melting waste a 
considerable amount of the available heat and attempts 
have been made to make use of this heat. Some ex- 
perts, however, are of the opinion that in the non-ferrous 
foundry, individual units are too small and are too inter- 
mittent in operation to make the installation of the neces- 
sary flues and connections for a waste-heat boiler or 
economiser into an economic proposition."’ Recupera- 
tion, however, is possible where furnace operation is 
not too intermittent and attempts are being made on 
these lines.’* 


TABLE II.—Melting Efficiencies of Various Units for Non-ferrous Alloys. 


Type of furnace. Fuel. Draught. Alloy. Fuel 
Pit, crucible .. és ea oe { Coke Natural 150 Gun metal 0.40 to 0-66 tons 5.5 to 3.0 
*Town gas Forced 150 8,200 to 13,100 cub. ft} 16 to 10 
Tilting, crucible { Coke Forced 600 p 0.18 to 0.22 tons 12.5 to 10.0 
a Fuel oil Forced 600 me 26 to 33 galls. 18 to 14 
Fixed reverbatory se Ne: Coal Natural 1,200 a 0.29 to 0.39 tons 8 to6 
an aa ‘an on Fuel oil Forced 1,200 a 15 to 18 galls, 32 to 26 
preheated) 
Rotating reverbatory os ‘ore 1,000 “ 16 to 21 galls. 30 to 22 
Indirect-arce .. . Electricity 300 400 to 500 kwh 49 to 39 
Rocking-resistor 300 350 to 450 56 to 43 
Low-frequency induction a os — 1,200 Brass 210 to 240 kwh. 83 to 72 
Coreless induction (high freq y) 2 oa 600 Nickel/chrome 5 kwh. 48 
Direct-are 3,000 Nickel 600 kwh. 54 


* 1 cub. ft. = 500 B.T.U. 
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Furnaces for Copper and Nickel Alloys 


Little attention has been paid in the past to fuel 
economy in non-ferrous foundries, as melting costs have 
played a very small part in the general production cost. 
With the general shortage of fuels of all sorts, both 
during and since the war, however, fuel economy has 
become of increasing importance. Nevertheless, there 
are many difficulties in assessing accurately the fuel con- 
sumption of a furnace for a given alloy under actual 
foundry conditions, as these vary considerably from 
foundry to foundry, such factors as length of shift, teem- 
ing time, pouring temperatures, nature of charge, as well 
as the skill of the furnace operators, all having a signi- 
ficant effect on fuel consumption. Despite these diffi- 
culties, Table II is an attempt to indicate fuel consump- 
tions for different types of furnaces and fuels. A range 
of figures is given, the lower in each case being for the 
furnace run under good conditions and the higher for 
the same furnace run under the more average conditions 
prevailing in a sand foundry. 

Apart from the actual fuel consumption, the question 
of the provision of the fuel has to be considered. Coal 
and coke need storage space, and also entail labour 
charges in handling them to the furnaces, and for ash 
and clinker removal and disposal. Gas and electricity 
entail no handling costs once installed, but the peak 
loads that indirect- and direct-arc furnaces impose must 
be considered, especially as some electricity supply 
companies impose heavy penalties for abnormal loads. 
Fuel-oil needs storage facilities and, where a battery of 
furnaces is installed and a plain gravity storage tank is 
impractical due to heavy consumption, a ring main and 
pumping facilities must be provided.. In cold climates, 
preheating of fuei oil of a viscosity below 200 secs. Red- 
wood is necessary. For heavier fuel of the creosote 
pitch type with a viscosity 1,000-1,500 secs. Redwood, 
heating is essential, the pipe lines must be lagged and a 
preheater must be provided before each burner. In 
Great Britain, the running cost alone of preheating creo- 
sote/pitch in an installation serving a battery of crucible 
furnaces melting 14 tons per hr. has been calculated at 


1s. 2d. per hr. 
Metal Loss 


In considering the economics of melting of copper- 
and nickel-base alloys, melting loss is a most important 
factor. With copper and nickel at current prices, an 
average price of £100 per ton for copper-base and £320 
per ton for nickel-base alloys may be taken. A melt- 
ing loss, therefore, of one 1 per cent. represents £1 per 
ton for copper-base and £3.20 per ton for nickel-base 
alloys, and can be the largest single factor in melting 
cost. Table III gives some idea of the relative costs of 
melting loss, fuel and maintenance for different furnaces, 
and is based on actual production records." 


TABLE III.—Relative Costs of Metal Loss, Fuel and Maintenance 
According to Melting Unit. 


Electric 1.f. 


i oitfrea Coke-fired 
Cost item. | induction 
crucible, | crucible. furnace. 
Per cent. | Per cent. Per cent. 
Metal losses 55.0 } 56.5 | 28.8 
uel .. ae 21.2 14.04 | 36.3 
Maintenance 23.8 | 18.66 | 5.9 
100.0 | 89.2 71.0 


The figures quoted are actually for aluminium, but 
as fuel consumptions, melting losses and metal costs are 
much the same for aluminium alloys as for copper-base 
alloys, it serves as a good guide for this purpose. ° 

Metal losses are, however, very difficult to measure 
with accuracy under foundry conditions. This is for 
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many reasons, but chiefly because the accurate weigh- 
ing of the charge is difficult, as a large proportion is 
either bought-in scrap or process scrap where a con- 
siderable proportion is non-metallic. The product of 
the charge is poured into sand moulds and, apart from 
losses by spillage, the accurate weighing of a number of 
small castings is impossible without including the adher- 
ing sand. Actually, the loss of weight due to melting is 
usually found to be small if metal in all its forms can 
be collected after the melt is finished. The financial 
loss, however, is mainly due to the devaluation of metal 
by turning a portion of the melt into oxides and other 
forms which are not available for immediate recovery. 
Nevertheless, some general rules as to the relative merits 
of different types of furnaces can be stated. 

One of the biggest single causes of melting loss in 
copper-base alloys is the loss of volatile elements, such 
as zinc. It has been shown that the casting tempera- 
ture of brass of various compositions is very close to 
the boiling point of zinc, especially for 60/40 brass.” 
Thus, to minimise zinc loss, it is very important not to 
superheat brass. With this in view, electric furnaces 
(other than arc) are ideal, as melting temperatures can 
be accurately controlled by power input. Bath-type 
furnaces, where the products of combustion come into 
contact with the bath, lead to zinc losses due to the 
high velocity of the gases across the metal surface. 

Much metal loss is due to the formation of oxides 
which are not subsequently reduced or are removed as 
volatile constituents. This loss can be minimised by 
suitable flux covers. Furnaces suitable for working with 
flux covers are:—Crucible furnaces of all types; arc 
and coreless induction furnaces. The construction of 
the furnace itself also has some bearing on melting 
losses, because much metal can be lost by spilling during 
charging and pouring. In the case of pit furnaces, for 
instance, careless charging can lead to a high propor- 
tion of devalued metal passing into the ashes or pit and, 
even with careful operators, a small loss of this nature 
is inevitable. This is particularly so if swarf or other 
small particles comprise part of the charge. Any fur- 
nace or furnace layout which tends to give a working 
space which can be easily kept clean and clear goes a 
long way to minimising melting loss. In all furnaces 
with refractory baths, an initial loss with new linings 
is inevitable, due to a small portion of the charge re- 
maining in the small fissures and porous patches which 
are always to be found. With these general remarks in 
mind, it can be stated that furnaces heading the list of 
merit are coreless induction and low-frequency, with the 
indirect-arc and rocking resister next, followed by tilting 
crucible, direct-arc and rocking reverbatory. 


Labour Costs 


Furnace designers have realised the need for economy 
with labour and, recently, they have produced designs 
which work with the minimum amount of man-power. 
Furnaces which work off “ piped” fuels—oil, gas and 
electricity—have considerable advantages over solid- 
fuel-fired furnaces using coke and coal. Of the piped 
fuels, gas and electricity have the advantage that no 
effort at all is required from the operator in the actual 
burning of the fuel apart from the turning of switches 
and cocks. With oil, cleanliness of the burner is essen- 
tial, and for the best results at least daily stripping down 
and cleaning is necessary. Apart from these considera- 
tions, the actual charging of furnaces is manual in every 
case and the amount of labour required therefore en- 
tirely depends on the position of the charging stage in 
relation to the furnace opening. The pit-fired crucible 
furnaces have the advantage that the metal is lowered 
from the charging stage level into the crucible, an advan- 
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tage it shares with the low-frequency and coreless induc- 
tion furnace. Crucible tilting furnaces, reverbatory, 
direct- and indirect-arc and rocking-resister furnaces 
all suffer from the disadvantage that the charges have 
to be lifted through considerable distances and, in all of 
them except the crucible/tilting furnaces, the charge has 
to be thrown or otherwise passed through a vertical 
opening in the side of the furnace. This difficulty can 
be overcome by the design of charging mechanisms. 


Pouring 

The pouring operation has now been fully mechanised 
on a mraber of furnaces. All electric melting furnaces 
have electrical controls for the pouring operation and, 
recently, tilting crucible furnaces have been fitted with 
hydraulic mechanisms. In the older types of tilting fur- 
naces, pouring is carried out by a manually operated 
handwheel. In pit-type crucible furnaces, withdrawal of 
the crucible for pouring is easily and quickly accom- 
plished by hand tongs. For the large sizes of pit fur- 
naces, lever systems on an overhead runway have been 
devised. 

It is difficult to give any absolute figure of cost of 
labour using different types of furnaces as the respon- 
sibilities of the furnace operator varies from foundry 
to foundry. Generally speaking, however, for a given 
output in terms of weight of metal per hour, the electric 
furnaces are the most economical in labour, followed 
by the gas- and oil-fired furnaces, with the solid-fuel- 
fired furnaces the heaviest on labour requirements. 


Refractory and Maintenance Costs 


The furnaces which have the highest refractory costs 
are the crucible furnaces because crucibles are a costly 
item, with relatively short life. Other furnaces use con- 
ventional refractories in monolithic or brick form, but 
the cost of these is relatively small when compared to 
crucibles. 

Considering crucibles first, very varying “life” is 
reported, depending on the nature of the alloy, type of 
charge, fuel, length of shift, skill of the furnace opera- 
tor, and a host of other factors. On copper-base alloys, 
as a general rule, a life of between 30 heats per crucible 
as a minimum for high-temperature alloys of the alumi- 
nium-bronze type up to 200 heats as a maximum for 
low-temperature alloys such as brass oan be expected. 
The recent introduction of oxidising fluxes based on 
manganese or copper oxides has had an adverse effect on 
crucible life. 

Oil-firing also may lead to short life due to cracking 
if great care is not taken in warming the crucibles slowly 
when starting up. The following figures may be of 
interest, based on present-day costs for a foundry using 
both coke and oil fuel and melting all of the copper- 
base alloys except brass. 


Crucible 

cost 

per lb. 
Billet and ingot shop ... ... 0,044d. 
Sand foundry ..  .. . 0.100d. 


Crucible-furnace lining costs are relatively small; on 
coke or oil a lining will serve, with periodical patching, 
for between 500-1,000 heats. There has been a trend 
to the adoption of monolithic linings, but, including 
labour, both cost approximately the same. Normal 
working will give a cost of between 5d. and 10d. per 
heat for a 600-lb. tilting furnace or 0.016 to 0.008d. 
per Ib. With fuel-fired reverbatory furnaces, retrac- 
tory costs are confined to the lining and patching, and 
here again, monolithic linings are to be preferred. With 
brick linings, the joints are points of weakness and, if 
fluxes are used, they need frequent repointing, a difficult 
operation in most furnaces. Monolithic linings, how- 
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ever, need careful attention to the ramming and drying, 
otherwise early failure results. The jointing of two 
halves of spherical or cylindrical furnaces must be also 
carefully carried out. On such furnaces, the refractory 
costs for copper-base alloys can be taken as approxi- 
mately 7s, 6d. per ton of metal melted, sr 0.04d. per 
lb. Nickel-base alloys cannot be melted satisfactorily 
in such furnaces and therefore refractory costs cannot 
be quoted. 

In electric furnaces of the direct- or indirect-arc 
types, apart from lining costs, there is also the cost of 
electrodes which may conveniently be considered at the 
same time. Table IV gives average approximate costs 
for indirect-arc furnaces. 


TABLE 1V.—Arerage Electrode and Refractory Cost for Indirect-arc 
Furnaces. 


Cost per Ib. 
Electrodes. Refractories. 
Nickel-chromium alloys | 0.07d. to 0.10d. 0.10d. to 0.05d. 
Gunmetals wis --| 0.04d. to 0.06d 0.03d. to 0.01d. 


Brass .. .. 0.08d. to 0.04d. 


0.01d. to 0.024. 


On indirect-are furnaces, particularly, lining costs are 
heavy and, unless care and skill is taken in patching, 
the lining costs will rise considerably. One operator 
has reported that for a life of 5,000 heats melting gun- 
metal in a sillimanite lining, daily patching is necessary 
and that as much material was used for patching as 
for the original lining. Final costs were 24d. per 270-lb. 
heat or 0.01d. per lb. Constant patching is necessary 
because of the very high temperatures reached by those 
parts of the lining which are not washed by the metal 
during rocking. This disadvantage is overcome in the 
rocking-resister type of furnace where lining costs are 
reported as less than half those of the indirect-arc 
furnace. 

The cost of electrodes in indirect-arc furnaces seems to 
depend largely on whether the electrodes are fed auto- 
matically or by hand. In Table IV, the figures given are 
for automatic feed, but may rise to at least double for 
hand-fed furnaces. For rocking-resister furnaces, the 
cost of electrodes is approximately the same as for auto- 
matically-controlled indirect-arc furnaces, As_pre- 
viously mentioned, direct-arc furnaces are only suitable 
for use with nickel-base alloys; for furnaces of one ton 
capacity, lining costs are approximately 0.05d. per Ib.. 
and electrodes cost 0.13d. per lb. (20 Ib. weight), when 
using the automatic-feed. Low-frequency and coreless 
induction furnaces have no electrodes and monolithic 
linings are invariably used. In the case of the low- 
frequency furnace, the ramming of the furnace, particu- 
larly the channels, is a skilled operation and much care 
must be taken in the drying operations. The length 
of this operation is such that a spare furnace body 
is usually an essential part of the plant. However, if 
the lining is properly dried and fritted, a very long 
life can be expected; up to 15,000 heats has been 
reported for brass, but a more normal life is in the 
region of 3,000. An average lining cost for brass is 
0.01d. per lb. and it must again be emphasised here 
that the main application of the low-frequency fur- 
nace is the melting of this alloy. While some opera- 
tors are using these furnaces for copper, cupro-nickel 
and other alloys, the refractory problems are con- 
siderable. On the other hand, linings for coreless 
induction furnaces are very quickly rammed up, as 
the quantity of refractory required is small, and they 
are dried and fritted by the melting of the expend- 
able steel former. The complete operation of ram- 
ming, drying and fritting is a matter of hours only. 
Lining life of between 200 and 400 heats for nickel- 
base alloys is reported, giving a cost of approximately 
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ls. per ton of metal melted or 0.005d. per lb. For 
copper-base alloys, the life is slightly longer. 


Capital Costs 

A direct comparison of capital cost is not practic- 
able throughout all the types of furnaces, as there is 
no one capacity which is common to all. Pit-type 
furnaces, for instance, are not made larger than 
300 lb. capacity, while reverbatory furnaces are 
usually not made smaller than for 5-cwt. charges. In 
general terms, the electric furnaces are considerably 
more expensive than fuel-fired furnaces, but the fol- 
lowing rough comparison of capital cost of a 10-cwt. 
capacity furnace may be of interest, taking a crucible 
furnace as unity. 


Crucible/tilting furnace 
Reverbatory—fixed type 
Reverbatory—revolving 
Low-frequency induction furnace .. 
Indirect-are furnace 
Coreless induction furnace 


The summary of information given here on the 
metallurgical considerations and factors affecting costs 
should enable the foundryman to make a choice of 
the ideal furnace for his purpose. Whether this will 
be his final choice depends on other factors which are 
Outside the scope of the Paper. 
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A Useful Service 


High Duty Alloys, Limited, who possess factories at 
Slough, Redditch and Distington, have issued an 
eight-page booklet replete with maps showing visitors 
how to reach the various works by road or rail and 
where to stay on arrival. The only slight omission is 
the absence of telephone numbers for the hotels, but 
then perhaps so courteous a firm will arrange such 
matters as reserving accommodation for guests. 


MOLYBDENUM ORE with an Mo-content of as much as 
10 per cent. is reported to have been discovered in the 
BpOstorpa mine in Snaviunda, Sweden. 

THE NEW ADDRESS of the British Institute of Man- 


agement is Management House, 8, Hill Street, Lon- 
don, W.1. Telephone: Grosvenor 6000. 
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Death of Mr. John Turner 


Mr. John Turner, who died on January 3, was the 
son of Herbert Turner and grandson of John Turner, 
the founder of Turner, Atherton & Company, Limited. 
John Turner went to the U.S.A. at an early age with 
his parents and returned to this country for his main 
education. After a period at King Edward’s School, 
Lytham St. Annes, he completed his education at Elm- 
field College, York. On leaving college he joined his 
grandfather’s business of Turner, Atherton & Com- 
pany, Limited, and very shortly afterwards joined the 
Army, during the first world war. After training with 
the Manchester University Officers’ Training Corps, he 
was commissioned to the Border Regiment, transferred 
to the Machine Gun Corps, and later to the Royal Fly- 
ing Corps, from which he retired with the rank of 
Lieutenant. During the second world war he served as 
a Captain with the 51st County of Lancaster Battalion, 
Home Guard. He joined the executive committee of 
the Manchester and District Ironfounders Employers’ 
Association when his co-director, Mr. Rowse, retired 
on account of age. Mr. Turner had for many years 
represented the Association as a member of the Denton 
and District Local Employment Committee and re- 
cently became a founder-member and the first presi- 
dent of the Denton Rotary Club, an institution to which 
he gave much time and service during the later years 
of his life. He became president of the Association 
in 1948 and would have retired from office under the 
rules of the Association in three weeks’ time. During his 
period of office he served the Association well and took 
a very keen and active interest in all the activities until 
the last few months, when his failing health prevented 
him from doing many of the things which he would 
have liked to have done. As recently as December 20, 
he presided at a meeting of the executive committee, 
despite the state of his health, and this meeting proved 
to be too much for him. From then on his health 
rapidly deteriorated. It can, therefore, be stated that 
he died in harness, as he would have wished. 


Productivity Team Visits N.W. Foundries 


Before leaving for America, the General Ironfounders’ 
Productivity Team visited foundries in the North-West. 
The arrangements for the visits were in the hands of 
the Manchester and District Ironfounders Employers’ 
Association. In all, eight foundries were visited, 
covering practically every type of grey-iron casting 
from municipal castings to heavy-engineering castings. 


During the tour the team was entertained to dinner 
by the executive committee of the Manchester Associa- 
tion at the Midland Hotel, Manchester, and, whilst the 
proceedings were somewhat dampened by the death on 
the previous evening of the president of that Associa- 
tion, the discussions which followed the dinner covered 
a large range of subjects and should go a long way to- 
wards assisting the team. 


Due To a reduction in the freight rates of raw 
materials from the United States, Borax Consolidated, 
Limited, announce a reduction in all their selling 
prices in this country by £1 per ton, effective with 
despatches on or after January 16; surcharges for 


small quantities (less than 3 cwts.) are, however, in- 
creased from that date. Borax & Chemicals, Limited, 
also announce an over-all reductionsof £1 per ton in 
their prices (effective from the same date); in this 
case, surcharges are unchanged. 
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Can the Manufacture of Malleable Cast 
Iron be Lmproved ?* 


By S. W. Palmer, A.R.I.C., A.I.M. 


(Continued from page 38.) 


Second-stage Annealing 


Apart from the influence of the number of nodules, 
there are other factors that can cause trouble in the 
second-stage annealing of blackheart iron. With an 
efficient first-stage anneal having been carried out, it is 
so easy to fail to obtain the desired final structure and 
properties of blackheart malleable iron by not carrying 
out a satisfactory second-stage treatment. The main 
factors to be considered are as, follow:— 


(1) With too low a silicon content, even if first 
stage has been completed successfully, second-stage 
graphitisation is prolonged. 

(2) The Mn/S balance should be maintained 
correctly. The value recommended by Rehder,* 
namely. Mn = 1.7 x § + 0.15, provides a useful 
working margin of safety. If the manganese con- 
tent is too high, second stage is appreciably pro- 
longed. If the sulphur is too high, i.e., in excess 
of the manganese content, then complete second- 
stage graphitisation is impossible to obtain com- 
mercially. 

(3) When the iron has become contaminated 
with a special element which is carbide- or 
pearlite-stabilising, second stage can be severeiy 
retarded. Chromium is the chief offender and 0.1 
per cent. of this element is sufficient to give 
trouble. 

(4) Castings poured with oxidised metal are re- 
ported to be difficult to graphitise completely. An 
addition of the order of 0.04 per cent. aluminium 
made shortly before pouring abpears to correct 
this trouble successfully. 

(5) There is evidence to suggest that metal 
poured into moulds made with sand of high mois- 
ture content is difficult to graphitise completely. 
This may be related to the effect of hydrogen 
which is also believed to delay second-stage 
graphitisation. This, however, is a matter for 
further investigation. 

(6) It appears that second-stage graphitisation in 
nermal blackheart iron proceeds most rapidly at 
a temperature in the region of 725 deg. C. To 
allow for variations in metal composition and dif- 
fering temperatures in various parts of an anneal- 
ing furnace, a slow cool from 780 deg. C. down to 
700 deg. C. is more expedient and reliable. Too 
rapid a cool through this temperature range leads 
to incomplete second-stage graphitisation. Once 
the whole of the furnace charge has cooled to 
= C., the furnace can be opened and rapidly 
cooled. 


In whiteheart annealing. when the white iron has 
been completely broken down, cooling from the 


annealing temperature down to 600 deg. C. or so is 


*A Paper read before the Birmingham, Coventry and West 
Midlands Branch of the Institute of British Foundrymen, 
Mr. H G. Hall presiding. The Author is on the staff of the 
British Cast Iron Research Association. 


carried out in anything up to 36 hours. 
cupola-melted whiteheart iron has an excess sulphur 
content and this element is known to restrict graphiti- 


Normal 


sation, therefore very little graphitisation occurs during 
cooling. A fall in carbon content must, hcwever, occur 
in the austenite during cooling from the annealing 
temperature down to about 750 deg. C. in sections 
where decarburisation has not penetrated. This fall in 
carbon content of the austenite, or in other words, say, 
the amount of carbon that must be rejected from 


Fic. 14.—HyYPER-EUTECTOID CEMENTITE NETWORK IN 
WHITEHEART MALLEABLE IRON. ETCHED, X 60. 


solution, can be accommodated in two, or possibly 
three. ways. It can either be deposited as graphite on 
existing temper carbon nodules; it can be rejected as a 
network of hyper-eutectoid cementite; or it can be 
removed from the austenite, but only to a very limited 
extent, by decarburisation during cooling. 

Some second-stage graphitisation in whiteheart can 
occur provided the sulphur content is not too high 
and the silicon content is not too low. An increasing 
excess sulphur content has been shown to increase the 
amount of hyper-eutectoid cementite network, under 
the same decarburising conditions, and as a result of 
this the tensile and elongation values progressively de- 
crease. This constituent is shown in Figs. 14 and 15. 
When present in any amount it forms a honeycomb 
network throughout the structure and causes serious 
loss of impact resistance. In other words, this cemen- 
tite network must be avoided if at all possible, by 
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avoiding a large excess sulphur content, and by obtain- 
ing some graphitisation during cooling. These con- 
siderations do not, of course, apply to thin sections. 
in which the carbon content has been reduced below 
1 per cent. by decarburisation before cooling is com- 
menced. 


Black Fracture in Whiteheart [ron 


Most of this Paper so far has dealt with processes 
that are being carried out every day. With respect to 
anythiag new that is worth consideration, many inves- 
tigators have tried using special elements such as 
nickel and copper in malleable iron and claims have 
been made. These alloying addditions cost money. 
and it is the Author’s opinion that the best use ought 
to be made of the elements normally occurring in mal- 
leable iron before considering any small advantage 
that might be gained by special alloying. Following 
on what has been discussed in the previous section, 
namely, cooling after top-temperature annealing in 
whiteheart, there is an indication arising from research 
work that a whiteheart iron, still cupola-melted. but 
having a sulphur content completely balanced by 
— a a might be worth some consideration (see 

ig. 

Such a material would respond to a certain amount 
of second-stage graphitisation and thus hyper-eutectoid 
cementite network would be avoided. Improved elon- 
gations would be obtained and the material would be, 
in certain respects, more machinable than normal white- 
heart. An iron of this type may be suitable for thicker 
whiteheart sections when decarburisation has been un- 
able to penetrate and, if slowly cooled, would exhibit 
a black fracture. This black fracture has been pre- 
viously experienced with suspicion, and thought to be a 
sign of an inferior product. This, of course, is not the 


case provided the original white iron castings are free 
from mottle. 

This material might be expected to be a little more 
susceptible to mottling than would be a similar iron 
with an excess sulphur content. 


This would probably 


Fic. 15.—SAaME IRON AS IN Fic. 14, BUT SHOWN AT 
INCREASED MAGNIFICATION. ETCHED, X 300. 
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Fic. 16.—LAMELLAR PEALITE IN NORMAL WHITEHEART 
IRON. ETCHED, 600. 


be the limiting factor to its use. In the Author’s experi- 
ence, this balanced sulphur material shows no mottle 
in a 1-in. section with a silicon content of about 0.6 per 
cent., but as the conditions governing mottle vary so 
much from foundry to foundry, it is preferable for any 
foundry interested in this material to carry out a simple 
piece of research on its own account, initially on a very 
small scale, of course. 


Is Controlled-atmosphere Annealing an Advantage 
Metallurgically? 


A stage has been reached in the annealing of malleable 
iron at which it is realised that as far as pack-annealing 
is concerned, the packing material, the annealing pots 
and the type of furnace are the factors which largely 
govern the rate at which the castings can be heated to 
the annealing temperature and the rate at which they 
can be cooled. Any results of research work on the 
shortening of annealing cycles are therefore not applic- 
able to the old pack-annealing processes and can only 
be of real value in furthering the efficiency of controlled- 
atmosphere annealing, in which much closer control of 
rate of heating and cooling can be obtained. An ex- 
ample of this is the spheroidising treatment that can be 
applied to whiteheart castings during their cooling down 
from the annealing temperature in a gaseous-atmosphere 
furnace. 

Details of this have already been published elsewhere,’* 
but the photomicrographs in Figs. 16 and 17 illustrate 
the effect of spheroidisation representing an improvement 
of 4 up to 8 per cent. elongation on 0.564-in. dia. test- 
bars. The spheroidising treatment involves a rapid cool 
from the annealing temperature to below the transfor- 
mation temperature range (down to about 690 deg. C.), 
a reheat to just above this range (to about 77 deg. C.) 
and a slow cool in about 12 hrs. down to 690 deg. C. A 
similar treatment applied to pearlitic malleable iron of 
basic blackheart composition might be expected to im- 
prove on the elongation values obtained from such a 
material, and yet maintain the high tensile strength. A 
spheroidising cycle on malleable iron can only be 
carried out succesfully in a controlled-atmosphere fur- 
nace in which rapid cooling can be obtained. 

Another possible shortening of annealing cycle obtain- 
able in a controlled-atmosphere furnage concerns blacx- 
heart malleable iron. It seems likely that the slow coul- 
ing, enforced by pack-annealing, from the top anneal- 
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Fic. 17.—SPHEROIDISED PEARLITE IN WHITEHEART 
IRON. ETCHED, X 600. 


ing temperature down to the beginning of the second- 
stage anneal in the region of 760 deg. C. can be re- 
placed by a more rapid cool without any ill-effect. 


Causes of Failure to Meet Svecification Requirements 


The British Standard specifications which apply to the 
quality and properties of malleable cast iron call for the 
casting and annealing of separate shaped tensile test- 
bars. For blackheart, a 0.564-in. dia. bar is used to 
represent all sections, while for whiteheart three dia- 
meters of test-bar are required. There are the 0.564-in. 
dia. to represent all sections over 7% in.; the 0.357-in. 
dia bar for sections ;& in. to 7% in., and the 0.252-in. 
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dia, bar for sections under ;% in. The two smaller white- 
heart bars do not present much difficulty in satisfying 
the specification requirements and most failures to obtain 
ge requirements occur with the 0.564- 
in. dia. bar. 


It is unusual, but serious, if mottle occurs in a 0.564- 
in. bar. Serious because it means that all sections of 
about } in. and more of the accompanying castings are 
probably mottled. The occurrence of eutectic cementite 
is occasionally the cause of poor test-bar results, but as 
far as whiteheart iron is concerned, the cause of poor 
elongation and poor tensile strengths, times without 
number, is the network distribution of hyper-eutectoid 
cementite. As already mentioned, excessive sulphur 
content and too low a silicon content are chiefly respon- 
sible for this occurrence. 


A large excess sulphur content can be regarded as 
whiteheart malleable iron’s worst enemy. Any hope that 
the installation of a gaseous annealing furnace will solve 
the problems of metal composition is unjustified. The 
best results can only be obtained from the correct metal 
composition. The diagram shown in Fig. 18 gives a sum- 
mary of the effect of sulphur and manganese content 
on mechanical properties, etc. 


In the case of 0.564-in. blackheart test-bars, it often 
happens that the tensile requirements are met, but the 
elongation values are too low. Incomplete second-stage 
graphitisation and/or excessive pearlite rim are usually 
responsible for this. When the metailic matrix is com- 
pletely ferritic and only a trace of pearlite rim occurs. 
elongation requirements are satisfied, but quite often the 
tensile strength is too low or is only achieved with a 
struggle. Part explanation of this can be sought in the 
fact that tensile strength decreases as graphite content 
increases, but it is probable that another factor is mainly 
responsible, namely, that of soundness of the test-piece. 


So many manufacturers, having overcome the many 
metal composition and annealing troubles, do not do 
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full justice to the quality of their products simply be- 
cause their material is not represented by sound test- 
bars. A consideration of the problem of making a bar 
completely sound in its gauge length is assisted by refer- 
ence to the diagram in Fig. 19. It is required that the 
first solidification should begin at the centre of the gauge 
length and proceed uniformly towards the radii and 


Fic. 19.—DIAGRAM ILLUSTRATING THE POSITION OF 
THE INGATES FOR THE RUNNING AND FEEDING OF 
THE SHAPED TENSILE-TEST Bar. 


shanks of the bar. This requires a supply of hot feeder 
metal being obtained from the shanks which, in turn, 
obtain their supply from the feeders via the ingates. The 
nearer the ingates are situated to the radii, the better 
will the supply of feeder metal to the solidifying gauge 
length. 

The fractures of two groups of test-bars, the one hav- 
ing been poured by incorporating the idea of directional 
solidification outlined above, and the other group hav- 
ing been poured by running in through a feeder at one 
end of the bar and out into a riser at the other end of 
the bar, are illustrated in Figs. 20 and 21 respectively. 
Unsoundness is evident in the fractures shown in Fig. 21. 
Although the elongation values were not appreciably 
improved, the tensile strength of the sound bars was 
definitely superior, representing an improvement of from 
21 to 23 tons per sq. in. with elongation values little 
affected at 14 to 15 per cent. Herein lies an important 
consideration in obtaining top-grade elongation and ten- 
sile strength on completely ferritic blackheart iron. 


Fic. 20.—FRACTURES OF TEST-BARS RUN BY METHOD 
SHOWN IN Fic. 19 


Cost Considerations 


Although most of this Paper has been concerned 
with the simple basic metallurgical side of the malleable- 
iron ‘manufacture, the all-important consideration of 
cost is also inseparably involved. To go to the ex- 
pense of melting iron and making castings, only to 
see them end up on the scrap heap because of such 
causes as incorrect metal composition, ore adhesion, 
incorrect annealing, etc., means financial loss. How 
many castings have been re-annealed during 1949 in 
the hope that they will after all be acceptable to the 
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customer! Although the cost of annealing a 
malleable-iron casting may be only about 10 to 15 
per cent. of its total manufacturing cost, re-annealing 
means additional expense and reduced output. There 
are malleable-iron manufacturers who can, if they 
think it worthwhile, improve on their present pro- 
cesses and products. An endeavour has been made 
at least to mention the troubles they may be ex- 
periencing and some indication given of how they 
might be removed. Possible ways in which an im- 
provement in quality may be obtained have also 
been discussed, and only the manufacturer himself 
can decide whether such improvements would be 
worthwhile in terms of cost. A _ healthy process, 
producing the right material and good castings, means 
a satisfied customer and a continued good reputation. 

There are many aspects of malleable-iron manufac- 
ture upon which a manufacturer can carry out a small 
investigation on his own account, either to correct a 
trouble or effect an improvement. When anything of 
this sort is attempted it should be done on the smallest 
possible scale to start with, and use made of the 
facilities now available to every malleable iron 
foundry, indeed to every ironfoundry in this country 
through membership of the British Cast Iron Research 
Association. It is so easy to run into difficulties, and 
often so hard to get out of them again. Manufac- 
turers who possess a certain amount of research- 
mindedness are those most likely to make the top- 
grade malleable iron of the future. 


Fic. 21.—FRACTURE OF TEST-BARS POURED BY RUN- 
NING IN THROUGH A FEEDER AT ONE END AND OUT 
INTO A RISER AT THE OTHER END. 


In conclusion, the Author is indebted to the director 
and council of the British Cast Iron Research Asso- 
ciation for permission to present this Paper. 
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DISCUSSION 


Mr. BROUGH said that one defect which Mr. Palmer 
had overlooked in the production of matleable iron, 
was that due, in his opinion, to the reducing atmosphere, 
and he would have thought that Mr. Palmer would have 
mentioned this. It was a fact that decarburising quite 
frequent!y was the cause of failures. Another point 
which he would have liked Mr Palmer to have elabo- 
rated upon, was the effect of alloying constituents upon 
the migration of carbon, either toyimprove or retard 
the rate of decarburisation. 

Mr. PALMER said that the defect mentioned by Mr. 
Brough consisted of a grain-boundary or lamellar for- 
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mation of cementite at the edge of a section. This 
probably resulted from recarburisation during the 
second-stage cooling period of a biackheart anneal and 
occurred in castings which were surrounded by an 
atmosphere rich in carbon monoxide, i.e. at the centre 
of large annealing boxes. Fortunately, this trouble 
did not happen very often and could be avoided by 
using packing material which was a little more perme- 
able and which would allow more penetration of the 
furnace atmosphere, so as to reduce the carbon- 
monoxide content at the centre of the box. In this 
way, the carburising atmosphere was replaced by a 
neutral or mildly decarburising atmosphere and the 
carburisation was avoided. With regard to the possible 
effect of alloying elements on the rate of carbon 
diffusion, present knowledge indicated that no known 
alLoying element was capable of noticeably speeding up 
the diffusion rate, with the possible exception of 


molybdenum. 
Test-bar Control 


Mr. SHOTTON offered one criticism of the Paper, and 
that was related to the danger of generalisation. He 
also referred to the fracture tests, which he thought 
were very useful but should be used carefully, so that 
the diameter of the test-pieces was related to the type 
of work being done in the particular foundry. He 
was very interested in the test-bar set up, but would 
hesitate to give an opinion whether to expect good or 
bad results. 

In reply, Mr. PALMER said that quite naturally any 
generalisation was limited in its application and yet it 
was necessary te provide for the majority. Should 
there be any manufacturer whose material did not 
conform to the general rule, then ample emphasis 
had been made during the lecture to show that a small 
alteration in metal composition could lead to a large 
amount of trouble, and that any modification of a 
process should be investigated cautiously and on a 
small sca'e at first. With regard to silicon content, 
most whiteheart castings of thin section were, or could 
be, annealed by a cycle having a relatively-short period 
at the first-stage annealing temperature, because the 
silicon content was of the order of 0.7 to 0.8 per cent. 
This composition gave fairly rapid graphitisation, with- 
out giving any noticeabie reduction in the rate of 
decarburisation and freedom from, incomplete _first- 
stage troubles was more assured. Should it be 
necessary for some special purpose to produce thin 
whiteheart sections relatively free from graphite, then, 
of course, a lower silicon content, a longer anneal, and 
more decarburisation would be necessary. In con- 
nection with the diameter of the fracture test-bar, recent 
work had indicated that to reproduce the equivalent 
cooling rate of a plate casting of 1-in. thickness and of 
infinite length and width, a test-bar about 2 in. dia. 
was required. While this provided a basis, Mr. Palmer 
thought the the diameter of the fracture test-bar finally 
selected for use in a particular foundry should be the 
result of some experiment and as a result should be 
related to the class of work being done in that foundry. 


Ore Adhesion 
Mr. Lester said that Mr. Palmer had mentioned 
that the fines in the ore might be the cause of adherence. 
He himself was continually trying to get his ore sieved. 
but he did observe that when e was cleaned, adherence 
was obtained, but when it .vas not sieved: adherence 
was not obtained. Regarding the size of test-bars in 
relation to section of casting, he used 24-in. dia. 
test-bars, and did not consider he was doing anything 
useful by varying the size. The only difficulty was in 
deciding whether the sand in which they were cast 

was green or dry, or hot or cold. 
Mr. PALMER said that the separation of fines from 
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an annealing ore after an anneal assisted in preventing 
a build-up of lime content in the ore. Efficient separa- 
tion of fines d.d not mecessarily ensure complete 
avoidance of ore adhesion. When the total lime content 
of an annealing ore mixture amounted to 4 per cent. 
or more, then ore adhesion was always a possibility in 
normal whiteheart practice. With  relatively-high 
annealing temperatures, a total lime content appreciabiy 
less than the arbitrary 4 per cent. might well cause the 
trouble. Again, on the subject of fracture test-bars. 
Mr. Paiiner thought that the diameter of the bar should 
be a little larger than that which truly represented the 
larger section of casting being made. Thus, for a 
casting to be free from mottle, a small amount of 
mottle would be desirable in the fracture test-bar. If 
all trace of mottle disappeared from the fracture of 
the test-bar, then steps would have to be taken to 
“soften” the iron. 

In replying to a question from Mr. FRANCIS on the 
cracking of white-iron castings, Mr. PALMER thought 
that apart from consideration of design, problems of 
cracking could best be dealt with individually. Although 
it might be thought that many cracking troubles were 
caused by inconsistent mould conditions, etc., he did 
not think that any useful generalisation could be made, 
or that metal composition could be held solely res- 
ponsible for cracking. 

Mr. Hirp said that he was glad that Mr. Palmer 
had managed to get down to the foundryman’s level 
in his discussion, and he expressed his appreciation 
and enjoyment of the lecture. 

Mr. LESTER said, in connection with hot tears, that 
he had patterns mounted, with runners, and had had 
perfectly sound castings; when Scottish coke was pur- 
chased for the cupola he had a tremendous incidence 
of hot tears. He added that poor feeding and low- 
temperature metal would also produce this effect. 

Mr. Hancock asked how the slow heating of black- 
heart iron influenced the number of nodules obtained. 

Mr. PALMER said, in reply to Mr. Hancock, that he 
had no definite information yet on the effect of heating 
rate on the total annealing cycle for b!ackheart iron. 
The Americans had done a lot of work on this problem 
recently, and leaned towards the conclusion that rate 
of heating was not important. This, however, was on 
material with a silicon content above 1 per cent., and 
in which, therefore, the temper-carbon-nodule distribu- 
tion for efficient second-stage graphitisation was not 
so important as it was in our normal blackheart irons 
of silicon contents between 0.9 and 1 per cent. 


Summing Up 

Mr. HALL, in summing up, said that about 120,000 
tons of malleable were made per year and, roughly, 
9,000 were employed, but, of this output, he believed 
60 per cent. was from firms that employed fewer than 
100 people. On the blackheart side, there were the 
larger producers and usually there was technical control. 
There were not so many large firms on the whiteheart 
side and, as a result, the majority of the whiteheart 
production came from firms employing fewer than 
100 people; these firms very rarely employed either a 
technician or a laboratory. Personally, he thought that 
was poor policy even for firms of that size. Such 
firms were scared of “ freedom from mottle” and did 
not realise the high cost of annealing their material. 
The average small foundry won through sometimes by 
annealing the same casting twice but they were using 
excessive fuel to do it, and it was very uneconomical 
in that sense. On the whole. they did not realise how 
inefficient some of the processes were, and if some of 
Mr. Palmer’s suggestions were adopted using a fracture 
test and then trying to maintain results, then they could 
reduce their annealing cost considerably. 
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Book Reviews 


Engineering Metals and Their Alloys, By Carl H. 
Samans, Ph.D. Published by Macmillan & Com- 
pany, Limited, St. Martin’s Street, London, W.C.2. 
Price 56s. net. 

This book of 900 pages is written for the user of 
metallic materials, and attempts to tell him everything 
about them. It does not concern itself with the frontiers 
of metallurgical science, but outlines the production of 
the important metals and then explains their metallo- 
graphy and crystal structure. A satisfactory text is 
assisted by 555 excellent micrographs and illustrations. 
Thermal equilibrium diagrams are explained in a 
chapter of 72 pages on the theory of alloys, which is 
followed by another on the principles of heat- 
treatment. 

Metallic materials are then classified and described 
from an application viewpoint, so that there are 
chapters dealing with alloys to resist corrosion or heat 
or wear or shock. Compositions, trade names and 
physical properties are all provided and become 
accessible through a very good index of 26 pages. if 
one wishes to know about “ Minovar” or “ Vitallium ” 
one can find it here. 

The book does not deal specially with foundry work, 
but 17 pages under “casting ” include all the up-to- 
date methods. ‘“ Casting alloys ” are indexed severally, 
but there does not appear to be any reference to 
“nodular” cast iron. The Author has done a good job 
and the price is reasonable. m3" 


Transactions (Session 1948-49) of the Manchester 
Association of Engineers. Published by the Asso- 
ciation, 20, Booth Street, Manchester, 2. 

This volume opens with an account of a ceremony 
at which Mr. T. Makemson, M.B.E., the retiring secre- 
tary, was honoured by a presentation. His reply is of 
real interest as he geve a worthwhile message to 
the membership as to their relationship vis d vis the 
Association—a subject that needs clarification from 
time to time. The presidential address by Mr. J. W. 
Curtis. M.B.E., dealt with the “ Mechanical Handling 
of Coal and Coke in Gas Works.” It is a type of 
address for which the reviewer has a real regard, 
for only too often presidents express their views on 
subjects upon which they are not really expert. The 
Papers cover a very wide field of engineering, thereby 
broadening the outlook of a profession which, force 
majeure is to-day compelled to specialise. Thus, to 
select at random, readers can learn something of gas 
turbines, paper-making and rubber machinery, and 
refrigeration. There are, in connection with paper- 
making, some notes on roll founding. This 90-year-old 
Association is still doing excellent work as a centre of 
interest for north-western engineers. 


British Standards Institution 
New Standard for Hand Hammers 


British Standard No. 876:1949 has been revised 
and two previously-published amendments have been 
incorporated. The phosphorus and sulphur contents 
of the steel (in Clause 4) have been raised from 0.05 
to 0.06 per cent. Clause 5 has been substantially 
amended. The drawing of the standard oval eye now 
includes the specification of the proportions of the 
central waist which was previously left undefined. 
Minor amendments have also been made to certain 
other clauses, figures and dimensions. Copies of this 
standard may be obtained from the British Standards 
Institution, Sales Department, 24, Victoria Street, 
London, S.W.1. price 3s. 6d. post free. 
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Aachen Foundry Collegium 


The 14th Colloqium of the Aachen Technical Insti- 
tute is to be held at the Foundry Institute, Aix la 
Chappelle, from February 9 to 11. The following pro- 
gramme has been arranged :— 


February 9: 9.30 a.m., opening ceremony; 10 a.m., 
lecture by Dr. H. Wegner on progress in non-ferrous 
foundry practice; 10.45 a.m., Mr. V. Larson, of Copen- 
hagen, on the manufacture from scrap of ingots for 
re-melting; 11.30 a.m., Dr. W. Dautzenberg (Ham- 
burg) on the use of chlorine in non-ferrous and light- 
alloy foundry practice; 12.15, Dr. K. Schneider on a 
student’s impression of Canadian foundry practice. 
The chairman is to be Prof. M. Haas. 


3.0 p.m., Prof. Geller on the fundamentals of the 
degassing of liquid metals; 3.45 p.m., Dr. M. Nacken 
on physical metallurgy for workshop practice; 4.30 p.m., 
Mr. Ph. Schneider on making moulds and the general 
foundry practice for light-alloy cylinder blocks. Prof. 
W. Oelsen is to preside over this session. 


February 10: 9.30 a.m., Mr. von Hummel and Prof. 
Piwowarsky on the influence of graphite on the modu- 
lus of elasticity and the situation of the neutral phase 
in the grey-iron transverse test; 10.15 a.m., Mr. W. 
Wullenweber and Prof. Piwowarsky on the slag content 
of converter steel castings; Dr. F. Schulte (Sutton Cold- 
field) on gas annealing (Dr. K. Roesch to preside); 11.45 
a.m., Mr. W. Sulzer on precision casting at the Sulzer 
works at Winterthur. Switzerland, illustrated by slides 
and a film; 3 p.m., Dr. C. Englisch (Austria) on the 
manufacture of piston rings (Dr. J. Denfield will open 
the discussion); 5.15 p.m., Prof. Piwowarsky and others 
will discuss nodular cast iron; 4.30 p.m., Mr. A. von Arx 
(Switzerland) on modern teaching methods for foundry 
practice (discussion to be opened by Prof. Piwowarsky 
and Dr, J. G. Pearce). 


February 11: Meeting of the foundry section of the 
German Association of Metals; short Papers by Mr. H. 
Meierling on stress relief in 12 per cent. silicon/alumi- 
nium alloys; by Prof. Masing on a phase of melting 
practice; by Prof. Piwowarsky, in collaboration with 
others, on the crystallisation of nodular graphite in grey 
iron; Dr. ©. Schaaber on electric currents for metal 
melting. The discussion is to be opened by Dr. Masing. 

Any of our readers wishing to participate should 
write to the Gusserei Institute der Rheinish-West- 
falischen Technischen Hochschule, Intzestrasse 1, 
Aachen, Germany. 


Steel Company of Wales 
Progress of the Margam, Abbey, and Trostre Works 


Great progress was made during 1949 in the recon- 
struction of the existing Margam works and the con- 
struction of the new Abbey works, Margam, and the 
Trostre works, Llanelly, of the Steel Company of 
Wales, Limited. In the existing works at Margam,, 
the reconstruction of which is an essential part of thei 
project, some items of new plant have already been! 
brought into operation, and 1950 will bring the com- 
pletion of even more new plant, some of which has 
been under construction since 1947. 


At the Abbey and Trostre sites the erection of build- 
ings has been going on steadily throughout the year 
and these two works are now beginning to take on 
their final shape. The lofty buildings, designed to give 
the maximum amount of natural lighting are already 
indicative of the light and airy condittons which will 
prevail throughout the new works. 


JANU/ 


] 
e 
the sif 
and tk 
cult. 
some 
Raskil 
of the 
establ 
Am 
3 their 
test-p 
testin, 
| have 
irons 
there 
| verse 
dema 
| the n 
Br 
at 3, 
up 
mati: 
= ance 
appr 
cour 
bein; 
— piec 
It h 
cont 
actu 
the 
mea 
tiali 
4 It i 
scal 
E 
sub 
| sive 
fac 
sult 
| one 
sile 
tra 
Lé 
of | 
‘ Ju 


JANUARY 19, 1950 


Quality Control of Grey-iron 
Castings’ 
By J. Leonard, Hon. M.1.B.F. 


The Author extends his earlier work on the use of the Brinell test in the foundry+ by 
correlating results for hardness, tensile and shear tests on the same irons. 
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So that the 


results may be widely applicable to our own practice, British standard test-bar sizes have 
been used. From consideration of the interim conclusions, a krock-off test-piece -of novel 
design has been developed for casting. The work is still described as requiring further 
confirmation, and co-operation. from other bodies is advocated. 


HE user of grey-iron castings, and especially the 
F engineer, is often insufficiently informed as to 
the significance of the inspection methods he imposes, 
and the interpretation of the results can be quite diffi- 
cult. After some generalisations, this Paper sets out 
some results obtained at the works of the Ateliers 
Raskin, where a proper appreciation of the difficulties 
of the foundries supplying them with castings has been 
established. 


Tests Normally Envisaged 


American and British technical specifications take as 
their basis, tensile and transverse tests. The types of 
test-pieces have been carefully studied as well as the 
testing machines and accessories. The results obtained 
have created real confidence in the classification of the 
irons utilised. The two tests are often asked for; as 
there is a relationship between the tensile and trans- 
verse strength, it may be that only one test should be 
demanded. However, the transverse test does allow of 
the measurement of deflection under load or on fracture. 

Brinell hardness, generally taken with a 10-mm. ball 
at 3,000 kgs. load, is not often specified. Yet it shows 
up uniformity in manufacture, gives an early approxi- 
mation of the ease of machining, and of the wear resist- 
ance, whilst the tensile strength of thé iron can be 
approximated from the value obtained—all this, of 
course, postulating that the same “family ” of irons is 
being used. 

The shear test, using the small French type of test- 
piece having a diameter of 5.65 mm., possibly obtained 
by trepanning, upholds its worth as an inspection test. 
It has all the wide potentialities of a research tool; of 
control within the foundry and on delivery of the 
actual casting from which it is trepanned. The use of 
the small static transverse test-piece with deflection 
measurements against applied load shows great poten- 
tialities, especially when dealing with high-duty irons. 
It is, however, only rarely envisaged. Shock tests are 
scarcely ever mentioned. 

Engineers are familiar with the complexity of the 
subject of wear, which seems to be tied up with succes- 
sive approximations related in some way with foundry 
factors set out by the tests indicated above. The re- 
sults, which are very difficult to. appreciate, vary from 
one extreme to the other. Technical specifications are 
silent on this subject. 


*A Paper read before the Association Technique de Fonderie; 
translated by V. C. Faulkner, and slightly abridged. 

t“ Application of the Brinellk Test in the Foundry,” by J. 
Léonard, presented to the annual conference of the Institute 
¢ Pe June. 1948, and printed in the JournaL 

uly 1, 4 


In research work undertaken for the preparation of 
this Paper, the Author has not only used tensile, shear 
and hardness tests, but has correlated these with chemical 
analysis and microscopic examination. 


DIAM. 5-65 mm. 
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FiG. 1.—VARIATION OF SHEAR-TEST RESULTS (RC) 
ACCORDING TO LOCATION OF THE TEST-PIECE ALONG THE 
DIAMETER OF A SINGLE UNIFORM Bar. 


Heterogeneity of Cast Iron 


The heterogeneity of cast iron presents two aspects : — 
(A) If, from a 2-in. dia. bar, small coupons are cut out 
at equidistant points along a diameter, the results of 
shear tests upon them (Rc) are found to vary according 
to their position in the cross-section (Fig. 1). The-in- 
verted-bell shape of the graph is normal, its amplitude 
depending on the section studied, a small-diameter bar 
or one of low strength showing less variation than one 
of large diameter or high strength. The variation also 
depends on the quality of the iron used. Each type of 
iron can be characterised by the size of the “ bell,” or, 
better still,bywhat may be called “ section sensitivity.” 
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Fic. 2.—SPREAD OF TENSILE (Rt), SHEAR (Rc) AND 
BRINELL HARDNESS (A) RESULTS FROM BARS FROM THE 
SaMeE METAL BUT OF FouR DIFFERENT DIAMETERS. 


(B) From one foundry ladle there were cast two sets 
of five cylindrical bars of uniform diameter along their 
length, but the five bars were made to the range of dia- 
meters set out in the British Standard specifications (0.6; 
0.875; 1.2; 1.6, and 2.1 in.). From these 10 bars, tensile 
tests of the specified profile were taken. From the heads 
of these tensile specimens, shear test-pieces were tre- 
panned midway between edge and centre. Similarly 
from the opposite ends Brinell tests (10/3,000) were 
taken. Fig. 2 shows the results from each of the two 
series of five bars, the tensile being designated (Rt), the 
shear (Rc) and the Brinell hardness figure A. 

From these tests it can be stated (1) that the results 


given in Fig. 1 show the variation of the mechanical 
characteristics within the thickness of the same cast- 


ing. In the case outlined, from centre to edge, Re., ° 


passes from 25 kgs. per sq. mm. to more than 34 
(15.9 to 21.6 tons per sq. in.). In this test, there is a 
lack of symmetry in thecurve drawn from the series of 
four results; this is consequent upon localised action 
of cooling factors. (2) The results from Fig. 2 show 
that the iron used is sensitive to section, that is to 
say, placed under variable conditions of cooling, it 
has shown up the following results: the tensile has 
gone up from 22 to 35 kgs. per sq. mm. (the latter 
figure corresponding with production of a mottled 
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iron); the shear test has risen from 24 to 31 kgs. per 
sq. mm., and the hardness has increased from 200 
to 260. The extremes would have been still greater 
if the dimensions of the bars were still more 
divergent. 


Technical Organisation for Control 


The following methods for technical control are 
possible:—({1) The control test-pieces may be cast 
quite separately from the casting to be controlled. 
Usually, they have been found under conditions dis- 
tinctly different from those of the casting—especially 
as to rate of cooling, and, as is indicated in Fig. 2. 
they show variations in properties when there is a 
change-over from one size of bar to another. There 
will therefore be differences between the properties 
yielded by the test-piece and those of the actual 
casting. 

Moreover, when it is considered that the test detailed 
in Fig. 1 was applied to a casting of regular sec- 
tional thickness, much more so will there be great 
variation when there are wide divergences in sectional 
thickness, it will show at each one of these points 
different properties, or more exactly, there could be 
assembled a series of curves of similar shape. Ex- 
perience has shown that any given casting will show 
satisfactory service, if it is made from an iron which 
when cast in properly made test-piece moulds gives 
certain mechanical properties. However, only much 
more experience can allow the postulation that these 
strength properties will be realised at any given point 
of casting. 

The British Standard Specifications, amongst 
others, make the choice of test-piece as a function 
of the average sectional thickness of the casting as 
is set out in Table I 


TABLE I. 
Test piece, Average section of casting 
dia. inches thickness controlled by these 
bars, inches 

0.6 Below 2 

1.2 1 to 1} 

1.6 1k to 18 

2.1 Over 12 


and more rapidly again than a cylinder made by rolling 
up the plate. This feature is realised by the Americans, 
when, after having given a table approximating to 
Table I, they recommend the use of experience and not 
the rigid application of their figures. This method of 
inspection, therefore, demands the technical adjustment 
of the casting/test-piece relationships. It necessitates a 
serious effort being made by the founder in respect to 
his moulding processes and casting technique of both 
casting and test-piece. 

(2) Tensile, transverse or other test-pieces can be cast 
in the same box as the casting and joined to it by a 
runner system (Fig. 3). The cooling conditions of the 
casting and the test-piece are fairly similar, Yet the 
founder encounters difficulties in making the test-pieces 
as sound as the castings and the placing of the test-bars 
against a thin or a massive section or near to the runner 
and the distance “1” are amongst the factors which will 
have influences, the importance of which has been 
found so great as to lead the Author to abandon this 
system. 

(3) The third method is of French origin and substan- 
tially resembles that of trepanning test-pieces from the 
actual casting. The foundry makes itself responsible 
for adding at one or several important points of the 
casting (to be indicated by the customer) one or more 


Te 
( 
] 
7 
| 
3 ee These figures cannot be taken too literally, as a little [ 
casting measuring 5 cm. thick will cool much quicker 
5 a than a metre-square plate of this same 5-cm. thickness 
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4. — CYLINDRICAL 
TEST-COUPON, ABOUT 2- 
IN. DIAM. x 2-IN. HIGH 
MAX., ATTACHED AS PART 
OF THE CASTING. 


Fic. 3—TEST BAR 
JOINED TO A CASTING BY 
A RUNNER SYSTEM, 


coupons (as at T, Fig. 4) of which the diameter is pro- 
portioned to the thickness to which the coupon is fixed, 
without, however, exceeding 40 to 50 mm. (14 to 2 in.). 
The height (40 to 50 mm.) permits of shear tests being 
taken. These coupons conform better to the approxima- 
tion of cooling conditions than those indicated in 
method (2). They can be compared with (a) tests on 
broken castings; (b) other coupons; and (c) tests given 
from the bars cast according to method (2) (Fig. 3). 
This type of coupon can be easily detached by a 
sledge hammer after having been lightly nicked. Hard- 
ness tests are made at the centre of the fractured sur- 
face S—S. The shear-test pieces are trepanned from 
the centre of the section perpendicular to the face S—S. 
The Author has adopted, after numerous attempts, the 
following overall system of inspection tests: —The 
phosphorus content, Brinell hardness and shear strength. 
On important castings, two coupons are speci- 
fied, the first of which is detached by the foundry as 
soon as possible, even before fettling. It is taken to the 
works laboratory for the various tests. The foundry 
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TABLE II.—Tensile. Shear und Brinell Test Results on Four Different Irons. 
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is from one unit to double that amount, the thicknesses 
corresponding varying in the ratio of 1 to 3, and for 
which the cooling rates after casting are obviously quite 
different. For their production to the limits required 
they demand modifications in the chemical composition 
of the pig if the desirable properties are to be, main- 
tained throughout the whole range. It is precisely in 
this research that control method (3) has given, accord- 
ing to the Author, the greatest satisfaction. 


! 
Relationships between Tensile, Shear and Brinell 


By adopting the method outlined, the Author has 
been able to discard the tensile test. He has since 
advocated the shear test, though it is new to the 
designer and rather a worry to the a See 


explanations for the variations in the ratio = have 

t 
never been found. Twenty years ago, when the ques- 
tion held the attention of the foundry world, this ratio 
(according to printed sources of information) varied 
between 1 and 2. The Author has also talked about 
Brinell hardness, in hoping for an adequate Rt to A 
ratio. 

To establish considered opinion on these two points. 
the Author cast a double series of five bars of the type 
already detailed, but this time four different qual:ties of 
iron were used, ranging from poor quality up to one 
giving a tensile test of the order of 19 tons per sq. in. 
These irons were designated Fl, F2, F3 and F4 for 
each material and for each diameter (0.6 up to 2.1 in.) 
there were made two series of tests, A and B. In 
each case, one tensile; two shear and four Brinell 
tests were made. Table II details gives the results.. 

Tensile to Brinell Hardness—Within the range of 
the irons tested, there is a relationship as pronounced 
as could be hoped for between tensile and Brinell. 
The general dispersion, however, remains too great for 
general acceptance. It is, however, not too serious, 
when only one iron is considered. One can suppose, 


F2. FS. Fé. 


FL. 
A i B. A | B as B. A B 
Diam., | 
in. Shear 28.2 27.7 28.9 30.1 31.7 31.2 Samples too hard for 
0.6 | 27.3 28.6 27.7 28.7 30.6 29.6 esting. 
Tensile as ae 21.2 20.8 23.9 23.8 26.7 23.6 
Brinell és re 201 | 201 201 207 212 212 
Shear ee am 23.6 22.7 25.9 28.1 29.5 25.8 40.8 | 37.4 
0.875 24.8 23 23.1 27.5 24.9 28 36.2 39 
; Tensile ash <a 17 17.3 20 20 21.3 21.3 30.3 31.6 
Brinell sc eo. 170 163 163 193 193 217 217 
Shear <6 ont 24.4 23.2 23.6 25.7 31.4 31.8 30.2 31.6 
1.2 | 22 23.2 25.3 25.3 30.2 29.2 30.8 36.2 
. Tensile we ba 15-8 16.1 | 14.9 16.5 19. 23.3 25.6 27.3 
Brinell ‘a os 156 156 | 166 158 187 187 200 211 
Shear Re et 17.9 19.4 26.3 20.3 29.2 8 2.6 32.1 
1.6 | 19.3 21.5 26.8 22.1 28.3 30.3 32.1 35.8 
10.2 12.6 15.7 12.5 19.9 20.3 24.3 2 
Brinell sit ae 137 137 156 156 182 179 197 200 
( Shear as lf 21 23.6 21.4 21 26.1 30.3 32.6 30.6 
21 J 20.1 22.7 23.2 22.3 28.3 30.3 32.9 33.3 
= }) Tensile én. ik 10.9 13.1 12.5 13.5 19.4 20.3 24.3 22.8 
Brinell 126 131 156 149 187 187 187 187 


*For tensile and shear test results. 


can thereby quickly establish the progress of its output. 
The second coupon can only be detached by a repre- 
sentative of the purchasing company; it can later serve 
to remove any doubts‘as to the identity of the first. 


This system was proved to be quite effective for the 
control of a range of iron castings of which the weight 


at a first approximation and so long as one is con- 
sidering only grey irons, that a variation of 10 Brinell 
points corresponds to a variation of 1.5 kg. per sq. mm. 
(1 ton per sq. in.) on tensile testing (sec Fig. 5). 

The future will disclose in what proportions the 
Author’s first conclusions will be finalised. He hopes 
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BRINELL HARDNESS 


FiG. 5.—RELATION BETWEEN TENSILE AND BRINELL 
INESS FOR A RANGE OF GREY IRONS. 


that figures from other sources will be available. for 
the possibility of establishing an Rt/A ratio for 
each quality of iron would appear to be interesting 
as much for the founder desirous of knowing the true 
worth of his production and maintaining or improving 
quality, as for his client for whom a deever knowledge 
of his raw material cannot but be helpful. 


Relationship of Shear to Tensile—Table III details 
the relationship of shear to tensile strength in a similar 
manner to the figures set out in Table II. For the 


c 
same diameter bar, this coefficient — diminishes as one 


Rt 
goes from F1 to F4 material, taking in the good-quality 
irons F2 and F3. 

For the same iron, the coefficient increases pro- 
gressively as the bar becomes more massive, that is 
to say, as the cooling rates after casting become 
slower and slower. In asking for the hypothesis to 
be confirmed—for the work so far has not been too 
extensive—it would appear to the Author that irons, 
though they be but lightly alloyed by Cr, Ni, or Mo. 


TABLE I1I.—Shear/Tensile Ratios for Four Different Irons and Five 
Bar Sizes. 


Ratio shear/tensile. 


Fl F2 F3. F4 
0.6in.diam .. ae 1.31 | 1.20 1.15 _- 
0.875 in. diam. =< 1.38 1.31 1.27 | 1.24 
1.2 in. diam, .. al 1.46* 1.61 | 1.48 1.25 
1.6 in. diam. .. BOD | | 1.45 | 1.41 
2.1in. diam. .. oo) cae 1.70 | 1.40 | 1.38 


*The anomaly here shown is due to faulty numbering of the 
test pieces. for there is a difference in composition between 
the 1.2-im. bar and the four others of the F1 series. 
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Rc 
would show the — coefficient of slightly lower order 


Rt 
than those of Table III. An iron of the type shown 
as F in Fig. 6 has yielded figures of 0.9, 1.1, 1.14, 
1.15 and 1.15 for hardnesses, respectively, of 232, 214, 
192, 192, and 183. The ratio 0.9 corresponds to an 
initially mottled structure. 
Rc 
Relationship between — and A.—Fig. 6 gives the 
Rt 


general form of the relationship between the three 
values Re, Rt and It is obviously a function 
of the Brinell hardness. This research should be 
developed by establishing for each iron. as is the 
case in Fig. 6, all the properties both chemical and 
structural. 

This work would appear to be specifically 
“foundry.” It should be added, however, that it 
refers to the best-known materials and, because of 
that, both founder and engineer are equally interested. 
Moreover, in certain countries, the initiative seems to 
have been taken by the engineers. 


The productivity of a shop is certainly connected 
with uniformity. for which knowledge of the quality 
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Fic. 6.—RATIOS OF SHEAR, TENSILE AND BRINELL FOR 
VARIOUS IRONS. 


of the material used is essential. This quality, for 
other reasons, must be held to an ever-increasing levei. 

It now remains to thank the Cockerill and Mange 
foundry concerns for supplying the as-cast or 
machined test-bars utilised in the preparation of this 
Paper. The Author’s main indebtedness, however, is 
to the management of the Ateliers Raskin for the 
provision of all types of laboratory and workshop 
testing facilities. 


Another Steel Record 


With an ingot output of 491,760 tons during 1949, 
John Summers & Sons, Limited, have surpassed all 
production records of their steelworks at Shotton. 
In processing this tonnage, the slab mill, hot strip mill, 
cold strip mills and finishing departments have broken 
all previous records to make possible deliveries of steel 
sheets and plates to the total of 432,117 tons, approxi- 
mately 30,000 tons better than the previous record. 
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Proposed Higher Rail Freights 


Objections Considered by Transport Tribunal 


The Transport Tribunal, which is holding an inquiry 
into the recommendation of the British Transport Com- 
mission for higher railway freight charges (3s. 4d. in 
the £), is sitting at Lincoln’s Inn. About 100 represen- 
tatives from trade organisations and other interested 
parties are present, and among the 28 bodies represented 
by counsel are the British Iron and Steel Federation, the 
Federation of British Industries, the Gas Council, and 
the British Electricity Authority. 


Effect on Pig Iron and Steel Prices 


Mr. Robert M. Shone, economic director and 
secretary of the British Iron and Steel Federa- 
tion, told the Tribunal that if railway freight 


rates were raised,an increase in the price of steel would 
be inevitable. In written evidence, Mr. Shone suggested 
that the application was against the public interest be- 
cause it might jeopardise the Government’s policy of 
price stabilisation and set off an inflationary reaction 
just at a time when every effort was being made to 
avoid such a sequence of events with its repercussion 
on wages and other costs. The effects on steel, and 
therefore on complementary industries, would be particu- 
larly serious as it was only with difficulty that prices 
were being kept at their present level, following the 
substantial increases in cost which had occurred since 
devaluation. 

The estimated effect of the proposed increase in 
freight rates was that pig-iron and hematite would cost 
between 4s. 8d. and 4s. 10d. a ton more. The effect on 
heavy sections would be an increase in costs totalling 
9s. 24d. a ton, and any increase in coke price might raise 
the cost of heavy sections to around 10s. a ton. 

Mr. Shone was cross-examined by Mr. Lionel Heald, 
K.C., for the Commission. When Mr. Heald asked if 
the iron and steel industry would put up its prices if 

. the higher freight charges were sanctioned, Mr. Shone 
said he thought it would. Witness would not agree 
with counsel that the steel industry should absorb the 
rise in costs, contending that it was more efficient and 
had already effected widespread economies. 

Mr. Heald then put in figures extracted from steel 
companies’ accounts showing that inl the 12 months to 
September, 1949, revenue reserves and carry-forwards 
had aggregated £123 million. In view of those figures, 
he asked if it was necessary for the iron and steel com- 
panies to ask for relief in respect to railway rates. 

Mr. Shone did not recognise those figures as re- 
lating to the iron and steel industry. Profits were 
examined regularly by the Ministry of Supply. and 
prices were fixed in relation to that examination. They 
were last so fixed in April, 1949, after a six months’ 
special investigation. 


Mr. A. M. NIVEN, a senior member of the staff of 
Bruce Peebles & Company, Limited, manufacturing elec- 
trical engineers, of Edinburgh, has died after a short 
illness. He was 72. Mr. Niven had been associated 
with the company for over 40 years and for many years 
was hon. secretary and treasurer of Edinburgh Elec- 
trical Society. In 1947 he was elected an honorary life 
member in recognition of his outstanding services. 


Owi1nc To the exceptional demand, stocks of the 
first impression of the new edition of the “ Atlas of 
Defects in Castings” are completely exhausted. A 
second impression is now being printed and it is 
hoped that copies will again be on sale from the 
offices of the Institute of British Foundrymen at a 
very early date. 
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Correspondence 


(We accept no responsibility for the statements made or the 
opinions expressed by our correspondents.) 


CUPOLA CHARGE MATERIALS 


To the Editor of the FOUNDRY TRADE JOURNAL 

Sir,—In his letter published in your issue of Decem- 
ber 22, Mr. H. J. Young continues to argue the subject 
of desulphurisation, although my letter of November 22 
had emphasised that the committee had not, in fact, 
laid stress on desulphurisation, except in special cases. 

I should have liked to quote verbatim all references 
to desulphurisation which appear in the Report, but 
since such quotation would occupy an undue amount of 
your space, I will merely summarise the matter by stating 
the following facts. 

Of the six instances in which desulphurisation of 
cupola-melted metal is mentioned, one refers to iron 
prepared from charges using 80 to 100 per cent. scrap; 
one to iron prepared from charges containing swarf; one 
to iron supplied to converters; two to “synthetic pig- 
iron” prepared from swarf, and one to “ synthetic pig- 
iron” prepared from high-steel charges. The last of 
these is the only reference made to desulphurisation 
associated with the use of steel scrap and this relates 
to production of pig for re-melting. 

The remainder of Mr. Young’s letter does not call 
for answer and I am sure that readers of the Report and 
of this correspondence will not require to be reminded 
that the recommendations made by the committee are 
the considered opinion of a group of men who have 
had long and extensive experience in the industry and 
who have also drawn upon a considerable store of fac- 
tual data placed at their disposal by colleagues and 
available from the literature—Yours, etc., 


W. W. BrRalpwoop. 


* Aranthrue,” 121, Hook Rise, 
Tolworth, Surrey. 
January 9. 1950. 


Sir Guy Wrightson Dies at 78 


Sir Thomas Garmondsway Wrightson, Bt. (usually 
known as Sir Guy Wrightson), chairman and joint 
managing director of Head, Wrightson & Company, 
Limited, engineers and foundrymen. of Thornaby-on- 
Tees (Yorks), died on January 7, following a heart 
attack, at his home, Neasham Hall, near Darlington. 
He was 78. Sir Guy had been associated with the firm 
for most of his working life and had been chairman 
for the past 28 years, succeeding his father, the late 
Sir Thomas Wrightson, Bt., founder of the company, 
in that position. He had been active in business 
matters up to the time of his death; within the last 
12 months he had visited the company’s South African 
interests. 


Sir Guy was also chairman of Head, Wrightson & 
Company (South Africa), Proprietary, Limited, the 
Stockton Steel Foundry Company, Limited, and the 
Hartley Main Colliery Company, Limited. He was a 
Deputy Lieutenant for County Durham and High 
Sheriff in 1926. Until 1938, Sir Guy was for 17 years 
a member of the Tees Conservancy Commission. 

The heir to the baronetcy is 38-year-old Major John 
G. Wrightson, who, in addition to being a director of 
the family business, is also on the board of Smith's 
Dock Company, Limited, North Shields, the Stockton 
Steel Foundry Company, Limited, and Head, Wright- 
son Stampings, Limited, of which he is chairman. 
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Record Steel Production 


Last Year's Output Reviewed 


The British steel. industry’s output in 1949 totalled 
15,552,900 tons, which is by far the highest annual out- 
put ever reached by the industry. The previous record 
of 14,876,600 tons was established in 1948. The 1949 
output was thus 676,000 tons higher on the year.- In 
1947, the industry recorded a production of 12,724,500 
tons—2,828,000 tons less than last year’s figure. Com- 
pared with the output in 1938, the 1949 total was 
5,155,000 tons, or 50 per cent. higher. 

The Government’s “ Economic Survey.” published 
last March, set the production target for the steel in- 
dustry at 15,250,000 to 15,500,000 tons. The “Survey” 
stated: “The objective is the maximum output the in- 
dustry can achieve with the materials it can obtain. 
In the most favourable circumstances this should be 
between 154 and 154 million tons of ingot steel.” 

Steel output in the closing month of the year was at 
an annual rate of 15,153,000 tons, compared with 
14,678,000 tons in the corresponding month of 1948. 
Last month’s output was the highest ever achieved in 
the month of December. In fact, a new record was 
established in each month of 1949, except July, which 
was affected by holidays. 

Pig-iron output in December was at an annual rate 
of 9,659,000 tons, compared with 9,150,000 tons in 
December, 1948. Total output of pig-iron last year 
was 9,498,500 tons, against 9,276,400 tons in the previous 


ear. 

The following table gives steel and pig-iron output 
figures (in tons) for the months of November and Decem- 
ber, 1949 and 1948. 


Pig-iron. Steel ingots and 
castings. 

Weekly | Annual | Weekly 

average. | rate. | average. | rate. 
1949—November é 187,400 | 9,745,000 314,600 16,358,000 
December oa 185,700 | 9,659,000 291,400 5,153,000 
1948—November ..| 185,300 | 9,636,000 303,100 | 15,760,000 

December 


176,000 | 9,150,000 | 282,300 | 14,678,000 


Additional Output in 1950 


The British Iron and Steel Federation believes that 
steel production in 1950 should register a further in- 
crease of about 250,000 tons, giving an output for the 
year of around 15,750,000 tons. To this increase 
several completed developmient schemes should contri- 
bute, the Federation states, notably the reconstruction 
of the melting shop at the Round Oak works (Staffs), 
where capacity will be raised from 160,000 tons a year 
to 250,000 tons; the installation of a new blast furnace, 
ore-handling plant, and melting plant at the Skinnin- 
grove works (North-East Coast). where ingot capacity 
will be increased by nearly 100,000 tons a year; and 
the installation of a new open-hearth furnace 
at Stewarts and Lloyds (Corby), where capacity will 
be raised by 140,000 tons a year. The greatest increase 
in capacity represented by any single development 
scheme is that of over 1,000,000 tons a year at Margam: 
this, however, will not be available until 1951. 

There should be a further reduction in imports in 
1950, which should fall from the 1,200,000 ingot tons 
reached in 1949 to about 850.000 ingot tons. An 
approach will thus be made to the level of 500,000 
tons, regarded in the development plan and in all sub- 
sequent international discussions as the normal import 
requirement for the early °50’s. 
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After the increase of 1,200,000 tons registered in the 
past two years, stocks may well come down. The 
increase in stocks in the hands of producers had been 
due in part to the exceptionally high imports of 1949. 
Now that imports are falling again, a reduction in 
stocks of about 600,000 tons might be effected in 
1950. 

The total amount of steel thus made available for 
consumption in 1950 should be of the order of 
17,700,000 ingot tons, an increase of 1,000,000 tons over 
the quantity available in 1949. The Federation points 
out that an official estimate has assessed demand round 
about 1953, assuming full employment, at 18,000,000 
tons—14,500,000 tons for home use and 3,500,000 tons 
for export; supplies, therefore, should be falling not 
far short of this figure even next year. 


Demand for Home Purposes 


The cuts in capital expenditure announced by the 
Government after the devaluation of the pound will 
mean a shrinking in 1950 in the demand for steel for 
home investment; on the other hand, still more steel 
will be needed for indirect export by the steel-using 
industries. For all home purposes there should be 
needed about 14,700,000 tons, compared with 14,300,000 
tons in 1949, leaving a margin of 3,000,000 ingot tons 
available for direct export. The steel most easily 
exported directly is, in the main, the heavy steel, the 
demand for which has been affected by the Govern- 
ment’s policy in capital investment. 

Four-and-a-half years after the end of the war. 
supply and demand in steel are thus once again prac- 
tically in balance. That this is so is due to the 
industry’s success in improving its capacity and in 
procuring the requisite supplies of raw materials, 
though the cost of these threatens to be one of the 
maior difficulties of 1950. 

The Federation says that the effect of devaluation 
has been to increase materially the cost of many of 
the industry’s major raw materials. The industry is. 
however, endeavouring to hold prices steady, though 
any major further additional items would make a 
general advance in steel prices inevitable. 


Visit by British Steel Founders 


The Executive Council of the British Steel Founders’ 
Association held its first meeting this year at the 
works of K. & L. Steelfounders & Engineers, Limited. 
Letchworth, on January 10. The chairman of the 
Association is Mr. F. W. Rowe, managing director of 
K. & L. The visitors, fourteen in all, took the oppor- 
tunity of touring the foundries and engineering shops 
of K. & L. prior to the meeting.’ In the past, council 
meetings have been held in rooms in London, Shef- 
field. etc., but this year it has been arranged, under 
the chairmanship of Mr. F. W. Rowe, that executive 
meetings will be held at various foundries throughout 
the country. 


Mr. C. K. F. HaGue has been appointed deputy 
chairman of Babcock & Wilcox, Limited, Renfrew and 
Dumbarton, in place of Sir Archibald M’Kinstry, who 
has resigned at his own request, but has intimated his 
willingness to remain on the board. Mr. Hague con- 
tinues as managing director. 


Mr. WILLIAM JOHNSTONE, who has served the engi- 
neering trade for 60 years, has retired after 40 years 
with Craig & Donald, Limited, Johnstone, and 20 
years with James Bennie & Son, Govan, both firms 
being incorporated in the Scottish Machine Tool Cor- 
poration. He was works manager with both firms. 
and for his services in the last war was awarded the 
B.E.M. He received gifts from both firms. 
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Corrosion of Buried Ferrous Pipes 


A comparison of protective coatings for underground 
cast-iron pipes was given in a Paper on “ The Under- 
ground Corrosion of Ferrous Metals in the Light of 
Recent Research,” presented by K. R. BUTLIN and 
W. H. J. VERNON at a meeting of the Chemical Engi- 
neering Group of the Society of Chemical Industry, 
held in London in December. It relates to experiments 
carried out at Chigwell, in Essex, in connection with a 
water system supplying a large London County Council 
housing estate. 

During the laying of the pipes, which are buried in 
heavy clay, the opportunity was taken to protect 50-yd. 
to 70-yd. stretches of pipeline by five different methods, 
including normal standard coating (single hot dip), re- 
inforced 3-in bitumen coating, 3-in. concrete using Port- 
land cement, 3-in. concrete made with aluminous 
cement, and a 9-in. gravel surround. Portions of these 
experimental lengths were recently exposed and ex- 
amined after three years. The pipes protected with ?-in. 
bitumen and 3-in. concrete showed no significant corro- 
sion. The pipes surrounded by gravel were very slightly 
pitted. In striking contrast, the pipes protected with 
the thin bitumen coating were pitted and graphitised in 
large patches spread round the pipes. It seems that 
within the next few years they will suffer serious de- 
terioration. Fortunately, most of the other 10 miles of 
water mains on the estate were adequately protected 
with 3-in. reinferced bitumen. The Authors point out, 
however, that caution must be observed in drawing con- 
clusions after only three years’ buria!. out already the 
experiments show clearly the danger of ‘«ying insuffi- 
ciently-protected ferrous pipes in weit cizy soils. They 
also suggest that adequate bitumen coatings, cement 
concrete surrounds (provided good quality concrete is 
used) and gravel surrounds provide good protection. 

Referring to experiments on cathodic protection, the 
Authors state that this method, which depends on 
applied current and “ sacrificial ” anodes, is being widely 
and successfully used in America and the Near East to 
supplement protective coatings. In this country its 
application to buried pipelines is still in the experimental 
stage; several authorities have installed systems with 
“ sacrificial ” anodes in the field and, if these are success- 
ful, their use on a more extensive scale may confidently 
be predicted. The Corrosion Group of the Chemical 
Research Laboratory, the Authors state, is maintaining 
close liaison with these important experiments. 


“The Central ” 


The old students of the City and Guilds College 
have for many years published their own magazine— 
“The Central.” The editorial board has sent us the 
December issue, which is a matter for congratulation, 
as it is numbered one hundred. In the greetings from 
Old Centralians there are contributions from Sir Ralph 
Freeman (Freeman, Fox & Partners), Sir John E. 
Thornyczoft, K.B.E. (John I. Thornycroft & Company, 
Limited), Sir George H. Nelson (English Electric 
Company, Limited), and Sir Frederick Handley Page, 
C.B.E. (Handley Page, Limited). 


Change of Address 


The address of the London office of the British 
Ironfounders’ Association; the National Light Castings 
Ironfounders’ Confederation, and the British Bath 
Manufacturers’ Association, Limited, has been 
changed to 30, St. James’s Square, London, S.W.1, 
tel., Whitehall 6866. 
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U.S. Ironfounding Industry 
British Team's Tour 


The productivity team from the British general 
ironfounding industry left for the United States last 
Wednesday. The tour, which has been arranged by the 
Anglo-American Council on Productivity with the 
assistance of Marshall Aid, will give the team six weeks 
in which to visit American iron foundries. _ 7 

The general ironfounding industry in the United King- 
dom is composed of a large number of widely dispersed 
and diversified firms. They vary greatly in size and 
equipment. Some are highly mechanised and produce 
large quantities of repetition castings by mass-production 
methods. About one-fifteenth, by number, of the firms 
produce half the industry's total output, while about a 
half of all the firms produce one-fifteenth of the total 
output. There are 1,200 firms with fewer than 50 work- 
men which produce less than 20 tons each a week. 
Many of the small firms make a variety of high-quality 
castings; others specialise on a narrow range of pro- 
ducts, and still others are engaged on repair work. 
Though spread all over the country, the industry is 
mainly situated in the coal and shipbuilding areas. There 
are between 200 and 300 firms in the London area. 

The proportion of large and small foundries in the 
United States is much the same as in Britain and the 
team expects to see both types. It is possible that the 
team may derive what is of most usefulness here from 
the smaller American foundries. The large foundries 
will undoubtedly demonstrate methods of planning work 
so that the minimum of skilled labour is required, but 
the team expects to discover also how the smaller Ameri- 
can foundries, by their methods of management and 
the use of mechanical aids, have reduced the propor- 
tion of skilled to unskilled workers while retaining 
flexibility in output. 

In general, the team will observe whether American 
foundries use their technical knowledge, equipment, and 
man-power more effectively than British foundries do. 
The recruitment and training of skilled men is a matter 
of great importance and, if there is a different approach 
to these problems in America, it will be carefully studied. 


THE NEW FOUNDRY OF THE CRESCENT IRON & STEEL 


CORPORATION AT GOREGAON, INDIA. SAND SUPPLY 
HOPPERS FOR THE MOULDING MACHINES CAN BE SEEN 
ON THE RIGHT-HAND SIDE; IN THE CENTRE ARE THE 
MouULD CONVEYORS, AND IN THE BACKGROUND IS A 
VERTICAL CORE STOVE. 
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Steel Companies’ Output Records 


In spite of the fact that one furnace had to be put 
off for re-lining, the Ciyde ironworks of Colvilles, 
Limited, produced more than 500,000 tons of pig-iron 
in 1949. All-time records for ingot production were 
made at Colvilles’ Glengarnock works (348,000 tons), 
Clydebridge works (410,000 tons), and the Lanark- 
shire Stee: Company’s works (307,500 tons), these per- 
formances making the foundation for the all-time 
record of 1,855.000 ingot tons produced by the whole 
group. 

Satisfactory progress is being made with the exten- 
sion to the steelmaking facilities at the Clydebridge 
steelworks, and the increased capacity should be 
available early in the summer. 

Iron and steel output targets were exceeded last 
year at the Normanby Park works of John Lysaght, 
Limited, Scunthorpe. The steel plant produced 337,339 
tons, which was 7,339 tons more than the target 
figure, while the output from the four blast furnaces 
at 299,544 tons was the best since 1937 when five fur- 
naces produced 282.320 tons. Last year’s iron output 
was 8,344 tons above the target level. The rolling 
mills set up a new record with 282,000 tons, 4,632 
tons more than the previous year. 

New records were made at the East Moors works 
at Cardiff of Guest Keen Baldwins Iron & Steel Com- 
pany, Limited, when 14,414 tons were put through the 
mills for the week ended January 7, the previous best 
being for the week ended November 19. 1949, when 
13,840 tons were put through. The melting shops pro- 
duced 14,348 tons of steel which, although not a record, 
was little behind the record week ended November 6 
last, when 14,547 tons were made. 

This is the first time the two departments have both 
exceeded 14,000 tons in the same week. The record 
for the first week of the new year follows up the 
excellent achievement of 1949, when the melting shop 
produced 598,278 tons of steel and the mill rolled 
624,479 tons. This beats the record year—1948—when 
the melting shop produced 580,535 tons of steel and 
the mills rolled 597,188 tons, 


A New House Organ 


“Carron Cupola” is the name of a new house organ 
published by the Carron Company, Falkirk, for the 
benefit of the employees. It is to be issued quarterly 
at the modest price of 3d. Very few firms in the world 
could publish a story similar to that dealing with the 
career of Mr. James W. Lawson. He is of the fifth 
generation to have served with Carron Company, start- 
ing in 1905. His grandfather, who retired in 1901, 
worked for 70 years, whilst one ancestor came from 
Yorkshire shortly after the works started in 1759. This 
issue carries an article descriptive of the castings made 
in the heavy foundry; gardening; cooking notes (the 
latter unravels the story of the production of haggis); 
a crossword puzzle and social activities. We wish the 
new effort every success. 


AMONG THE ELECTRICAL EQUIPMENT which the British 
Thomson-Houston Company, Limited, have in hand for 
delivery to the Steel Company of Wales, Limited, are 
two motors rated at 4,500/10,800 h.p., 125/282 r.p.m., 
and one rated at 4,000/9,600 h.p., 132/296 r.p.m., these 
being for the drive for the 80-in. hot-strip finishing 
mill. The manufacture of three further motors for 
the same mill, each rated 5,000/12,000 h.p., is well 
advanced, while the 21,000-kW. rectifier equipment, 
comprising 30 pumpless steel tank rectifiers, has 
alreadv been despatched. 
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Board of Trade Reorganisation 


The home side of the Board of Trade is now 
being reorganised. The principal aim of this re- 
organisation is to reduce the number of divisions in the 
Board with which a single industry or firm has to deal. 
This means that the Raw-materials Department and 
Priorities Division will disappear as separate entities 
and their functions will be merged in the industrial work 
of the Industries and Manufactures Divisions. There 
will now be four of these Divisions concerned with par- 
ticular industries. 

At the same time, the general work of the “ Home” 
Departments of the Board of Trade not related to par- 
ticular industries will be concentrated in three Divisions, 
to be known collectively as Industries and Manufac- 
tures I. The work of these three Divisions will be 
arranged as follows :— 

Division IM1A: All price control; restrictive prac- 
tices; retail-trade distributions; consumer needs. 

Division IM1B: Import policy and import licensing 
(with Import Licensing Branch); United Kingdom tariffs 
and Key Industry Duties. 

Division IMIC: Investment and general industrial 
policy; industrial building; weights and measures (with 
Standards Branch). 

This reorganisation will not affect the Distribution of 
Industry and Regional Division, the Divisions dealing 
with Insurance, Companies and Bankruptcy, the Patent 
Office, or the Administration of Enemy Property De- 
partment. 


Obituary 
Mr. Davip C. LESLIE, a director of David Keay & 


Leslie, Limited, manufacturing engineers, etc., of Dun- 
dee, has died at the age of 64. 


Mr. RosBerT JAMES MacLeop, chairman and 
managing director of the Power Plant Company, 
Limited, West Drayton (Middx), died recently. 
He was 67. i 


Mr. HERBERT RUTHERFORD, who has died suddenly 
at the age of 61, had 45 years’ service with 
Edgar Allen & Company, Limited, steel manufacturers, 
of Sheffield. 

Mr. NATHANIEL GREENING, who died on New Year’s 
eve, was the assistant managing director of N. Greening 
& Sons, Limited, wirecloth and metal-perforator manu- 
facturers, of Warrington. 

Mr. HENRY DICKINSON, who died recently, was 
chairman of Butterworth & Dickinson, Limited, iron 
and steel founders, etc., of Burnley, and Lang Bridge, 
Limited, manufacturing engineers, etc., of Accrington. 
He was 72 
Mr. NORMAN NEVILLE, who has died following a 
fall, was director of the British Chemical Plant 
Manufacturers’ Association and of the British Food 
Machinery Manufacturers’ Association. He was 57. 

MR. FREDERICK SHANKS, managing director of Alex- 
ander Shanks & Son, Limited, engineers and ironfoun- 
ders, of Arbroath, died recently. He was 49. Mr. 
Shanks became managing director of the company fol- 


lowing his father’s (Mr. James Shanks) death two years 
ago. 


Wills 


Snewine, R. C., until recently apprentice supervis 
at the Willesden Works of the British Steno: 
Houston Company, Limited 


Pearson. Irvine, founder and managing director of 

I. Pearson & Sons, Limited, mechanical ana elec- 

trical engineers of Doncaster . £8,721 


Isaac, R. T., a director of William Isaac & Sons, 
aeet agricultural machinists, of Braunton 


£11,958 


x J 
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REFINE O 
j&IFRON 


Designed to meet the demands of 
high quality castings, which are, strength, 
machineability and resistance to wear. 

All these can be secured by using 
Stanton-Dale Refined Pig Iron in your 
cupolas. 

The above illustration shows a group 
of castings made by Messrs. Goodbrand & 
Co. Ltd., Stalybridge, Cheshire. 


PROMPT DELIVERY 


THE. STANTON IRONWORKS COMPANY LIMITED NEAR NOTTINGHAM 
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News in Brief 


PLATINUM AND WOLFRAM ores have recently been 
discovered in the neighbourhood of Kuhmoniemi in 
Northern Finland. 

CRANES, GANTRIES, tools, and electrodes are among 
the items to be offered at a Ministry of Supply auction 
sale to be held at the R.S. Depot, Barlow (Yorks), on 
February 7. Catalogues of the sale (6d. each) may be 
obtained from the auctioneers, Bartle & Sons, 5 and 6, 
Corn Exchange, Leeds. 

CENTENARY CELEBRATIONS of Liverpool Chamber of 
Commerce include visits to the works of the Dunlop 
Rubber Company, Limited, British Insulated Callender’s 
Cables, Limited, and the Automatic Telephone & Electric 
Company, Limited, on February 3. There will be a 
centenary dinner on the following day. 

REGULATIONS made under tne finance Act, 1949, 
specifying the time within which, and the manner in 
which, applications may be made to the Commissioners 
of Inland Revenue or the Board of Referees for the 
increase of any percentage used for calculating 
machinery wear-and-tear allowances came into opera- 
tion on January 9. 

PRODUCTION OF Ferguson ploughs in the armour-plate 
department of Rubery, Owen & Company, Limited, Dar- 
laston, was increased by 150 per cent. during the last 
six months of 1949. New two- and three-furrow disc 
ploughs which are now going into production at the 
Wellington (Salop) works of Joseph Sankey & Sons, 
Limited, are designed primarily for tough overseas con- 
ditions. 

Truvox ENGINEERING COMPANY, LIMITED, who 
occupy the largest factory on the Hirwaun Trading 
Estate (Glam), have given three months’ notice of their 
intention to vacate the premises as a result of the Board 
of Trade’s refusal to grant certain subsidies and con- 
cessions stated by the company to be necessary if they 
were to continue to operate. It is reported that the 
firm have acquired premises at Kingston-on-Thames. 

RECORD OUTPUTS have been achieved in recent months 
by both the agricultural-machinery and machine-tool 
industries. In November the supply of agricultural 
tractors reached a total of 8,100—900 more than the 
October figure and the highest monthly output since 
March. The value of output of metal-working machine 
tools in September amounted to £3,220,000—a rise of 
£579,000 over the August figure and £117,000 higher 
than the previous best. 

DurinGc 1949 the total capacity of installed generat- 
ing plant for the whole country was increased to 
13,603,567 kw. by the installation of new plant with a 
capacity of 826,250 kw. Of the new plant installed, 
however, capacity amounting only to 703,000 kw. was 
brought into service, owing largely to the shortage ot 
boiler plant in the power stations. In the Government’s 
“Economic Survey ” for 1949 it was forecast that new 
output capacity during the year would amount to about 
1,000,000 kw. Later this figure was reduced to 
875,000 kw. 

Ruston & Hornssy, LIMITED, Lincoln, exhibited at 
their works on January 10 the first industrial gas turbine 
in the country designed and running as a permanent 
plant for generating electricity. The construction em- 
bodies novel features in the heat exchanger and re- 
duction. gear and makes possible rapid starting and 
stopping without very high thermal stresses. Air cool- 
ing is used throughout. The turbine, which has a 
thermal efficiency of 24 per cent., develops 750 kws. 
So far, gas oil has been used as the fuel, but with 
the development of combustion chambers it is hoped 
shortly to begin tests under service conditions with 
the ‘cheapest grades of fuel. 


FOUNDRY TRADE JOURNAL 


JANUARY 19, 1950 


Metropolitan-Vickers New Appointments 
Mr. N. Elce Succeeds Mr. K. Baumann 


Mr. Karl Baumann has retired from the board of the 
Metropolitan-Vickers Electrical Company, Limited, and 
from his position as chief mechanical engineer to the 
company. He is succeeded in these positions by Mr. 
Norman Elce. 

Mr. Baumann joined the company in 1909 as tur- 
bine engineer to take in hand the development of the 
Rateau impulse turbine, a licence to manufacture 
which had been taken out, with the abandonment of 
the manufacture of the reaction type of turbine. The 
following year he was appointed chief engineer of 
the engine department, and in 1912 was made chief 
mechanical engineer in charge of the mechanical pro- 
ducts of the company. He joined the management 
comunittee in 1920, in 1927 was appointed a special 
director and member of the executive management 
board. and in 1931 was elected a director of the com- 
pany. In 1941 Mr. Baumann was made a trustee of 
the Metropolitan-Vickers thrift scheme and from July, 
1947, was chairman of the A.E.I. Engineering Com- 
mittee. He is the author of many notable Papers, 
dealing mainly with turbine practice. 

Mr. Elce joined the Metropolitan-Vickers Electrical 
Company as a college apprentice in 1920. Two years 
later he joined the mechanical engineering department 
under Mr. H. L. (now Sir Henry) Guy and under- 
took steam-nozzle and blade research work. From 
1926 until 1941 Mr. Elce was responsible for the com- 
pany’s industrial turbine applications and for many 
noteworthy turbine installations; towards the end of 
this period he was also responsible for work on marine 
turbines. In the last war the company formed a new 
section for special work (under the Department of 
Scientific and Industrial Research) concerned with 
the military use of atomic energy, and in this con- 
nection Mr. Elce visited the United States as a mem- 
ber of the British team under Sir Wallace Akers. 

In 1944 he was apnointed afsistant to the chief 
mechanical engineer (Mr. Baumann), with particular 
interest in power developments and staff training, and 
in 1948 he became assistant chief mechanical engi- 
neer. Mr. Elce is a member of the A.E.I. Engineering 
Committee, having previously been joint chairman, 
with Mr. R. H. Collingham, of the British Thomson- 
Houston Company. Limited, of the A.E.L. Joint Tur- 
bine Group Committee. He is an honorary consultant 
to the Department of Atomic Energy, and a member 
of the Thermo-dynamics Committee of the Mechanical 
Engineering Research Board of the D.S.LR. 


Death of Mr. L. B. Bull 


It is with deep regret that we learn of the recent 
death of Mr. Leonard B. Bull, manag'ng director 
of Dartmouth Auto Castings, Limited. Before his 
eight years with Dartmouth Auto Castings, Limited, 
one of the Birmid Industries group of companies, he. 
was with the Coneygre Foundry, Limited. His finest 
monument is probably the efficient organisation at the 
Smethwick works, which he so largely built, and built 
so well that it will certainly continue to function success- 
fully under his successors. His colleagues, staff and 
workpeople will miss him greatly. 


CHAMBERLAIN INDUSTRIES, LIMITED, Staffa Works, 
Staffa Road, Leyton, London, E.10, have announced 
their intention to issue fortnightly aybulletin to be 
called “ Plant,” which is to list the reconditioned plant 
they have in stock for sale or hire. 
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Filling the barrow with 
sand 


2 Lowering the mulling 
unit on to the barrow 


4 Wheeling mulled sand 
to wherever required 
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Mulling is finished a 
few minutes after 
pressing a push-button 


Mulbaro 


THE PORTABLE MULLER 


No other muller has the flexibility of the Mulbaro. 
Specially designed to provide an all-purpose versatile 
mulling unit for small foundries, it is equally useful 
for mulling special small batches in large foundries. 


The Mulbaro consists of two parts; a wheel- 
barrow and a mulling unit. The latter is suspended 
from a hoist and is lowered on to a barrow filled with 
sand. A push-button switch starts the mulling process, 
performed by a pair of rubber-tyred rollers and a plough 
revolving at about 50 revolutions per minute. After 
mulling, the unit is raised and the barrow of thoroughly 
aerated, mixed and mulled sand taken where required. 


Made under licence from The Beardsley & Piper Co., Chicago, by 


HERBERT MORRIS LTD 


Telephone : 
Loughborough 3123 


Loughborough England 
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Leaders of the Industry 
D. Graham Bisset 


Despite the fact that Mr. D. Graham Bisset numbers 
among his public honours the chairmanship of the Iron- 
founders’ National Confederation, a governorship of 
the National Foundry College and membership of the 
Council of the London branch of the Institute of British 
Foundrymen, he is of a naturally retiring disposition. 
In business, he is a director of the Enfield Foundry 
Company, Limited, makers of general engineering iron 
castings. 


Mr. Bisset was educated at George Watson’s College, 
Edinburgh. This 
is one of the 
oldest and best 


tional establish. - 
ments in Scotland 
and ranks’ with 
the English Pub- 
lic School. He 
served his ap- 


prenticeship at 
the works of 
Mackenzie & 


Moncur, Limited, 
Edinburgh, and 
the Carron Tron- 
works, Stirling - 
shire, undertaking 
heavy dry-sand 
moulding, green 
and loam sand. 
After war service 
in the 1914-18 
hostilities, he re- 
started his career 
as moulder 


Mr. D. GRAHAM BISSET. 


Laws, Pinkston 
Foundry, Glasgow (general jobbing and marine) and 
was later promoted to foreman. From 1922 to 
1925 he was instructor in foundry practice 
at the Brazilian Government foundry, Rio de 
Janeiro. On his return to this country, for two 
years he was assistant to the managing director of a 
Derbyshire foundry making stoves, grates and ranges. 
Then followed another four years abroad. This time it 
was in India; Mr. Bisset was foundry manager and 
superintendent of the Kulti works of the Bengal Iron 
Company (now the Indian Iron & Steel Company). The 
lant here comprised blast furnaces, coke ovens, and 
arge foundries, the latter principally for pipes and 
specials, railway sleepers, and rain-water castings. In 
1932 he returned to this country and formed his own 
company, the Enfield Foundry Company, Limited, 

He was a member of the Ironfounders’ National Con- 
federation at its inception at the beginning of the 1939-45 
war and for several years has been its chairman. He is 
an I.N.C. representative to the Council of Ironfoundry 
Associations and in 1947 was appointed to the executive 
of that body, serving inter alia on the steering com- 
mittee, the development panel, and the pig-iron and 
training committees. As one of the C.F.A. representa- 
tives he was appointed to the board of governors of 
the National Foundry College. His success in his 
business activities, in “‘ Association” matters, and the 
field of technology has been well merited and con- 
stitutes an example for emulation by those still work- 
ing “on the floor.” 
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Correspondence 


{We accept no responsibility for the statements made or the 
opinions expressed by our correspondents.) 


“WHAT IS ACICULAR CAST IRON?” 
To the Editor of the FouNDRY TRADE JOURNAL 


Sir,—This is in reply to the letter from Mr. C. R. 
van der Ben published in your issue of January 5. 
This commented on the statements made by me in 
my Paper “What is Acicular Cast Iron? ” and in 
the discussion, to the effect that understanding of how 
acicular cast irons were produced, and controlled pro- 
duction of such irons, dated from the systematic study 
of the subject by Flinn and Reese. These statements 
were made in good faith and were believed by me 
to be correct. 


In the course of the discussion, Mr. A. R. Parkes 
and Mr. Nicol Smith recounted their early experiences 
and frankly confessed that they had not then under- 
stood how the acicular structures were produced. 
Early experience of my own was somewhat similar. 
Just before the outbreak of war I began to make 
nickel-molybdenum irons which showed exceptional 
properties, and such castings as shell-nosing dies 
and piercing points gave unusually long service life. 
Although I was then producing these irons regularly 
with good results I did not fully understand the con- 
trolling factors until the appearance, in 1941, of the 
Flinn and Reese Paper which in the opening words 
of these authors, summarised “.... the results of 
an extended investigation of the properties of grey cast 
iron which was begun at the Research Laboratory, 
International Nickel Company, in 1936... .” 


I knew from conversation with Mr. van der Ben 
that he had made high-strength, nickel-molybdenum 
cast irons with acicular structures for some years, 
but I had not appreciated that his independent, ex- 
ploratory work had been so complete as early as 
1938. Mr. van der Ben will probably agree. how- 
ever, that in the absence of published information on 
his work it was liable to remain unknown. Publica- 
tion of this correspondence will now place it on 
record.—Yours, etc., 

W. W. Braiwoop. 


The Mond Nickel Company, Limited, 
Sunderland House, Curzon Street, 
London, W.1. 
January 16, 1950. 


I.B.F. Annual Conference, Buxton 


The 47th Annual Conference of the Institute of 
British Foundrymen will be held at Buxton, Derby- 
shire, from Tuesday evening, June 6, until Friday, 
June 9, 1950, inclusive. Arrangements are this year 
in the hands of a committee representative of a 
number of branches. Mr. J. J. Sheehan, senior vice- 
president, is chairman of the committee, and Mr. T. 
Makemson is secretary. 


At this conference, it is requested that members 
should book their hotel accommodation themselves by 
communicating direct with the hotel of their choice. 
Booking at the earliest possible date is advised. A 
preliminary list of hotels, with prices, etc., may be 
obtained on application to the Secretary of the Insti- 
tute, St. John Street Chambers, Manchester, 3. This 
list will be sent about the end of January to those who 
request it. A final list, together with a detailed pro- 
gramme of the Conference, will be circulated to all 
members of the Institute on March 15. 
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FOR ALL BOILER FURNACES 


2 
In EFFICIENCY, STABILITY, DURABILITY 


42/444, Al,O; 36/38 Al,O, 34/35%, Al,O, 
GLENBOIG 

GLENBOIG A.lI. GLENBOIG CROWN DYKEHEAD 

GLENBOIG A.I. CROWN CASTLECARY GEM 


THE GLENBOIG UNION FIRECLAY CO., LTD. 48, WEST REGENT STREET, GLASGOW, C.2 
EXPORT AGENTS: GENERAL REFRACTORIES LTD. GENEFAX HOUSE, SHEFFIELD, 10 
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Raw Material Markets 


Iron and Steel 


Foundries generally have all the raw materials they 
need to cope with current demands for castings. Most 
of them have been able to augment stocks from the 
improved deliveries which have been made during 
recent months, particularly in regard to pig-iron sup- 
plies. Foundry coke continues to be received up to 
scheduled tonnages, and both quality and size appear to 
be satisfactory. Other requisites, such as ganister, 
limestone, and ferro-alloys are arriving in reasonable 
quantities, while supplies of cupola scrap, both cast- 
iron and steel, are adequate for requirements, 

The light foundries are fairly well occupied on cast- 
ings for both home znd export markets, and they have 
little difficulty in obtaining all the high-phosphorus 
pig-iron they need. Most of them have a working 
stock available. Current outputs of this grade of iron 
are not, however, sufficient to enable either the furnaces 
or the foundries to add to reserves after immediate 
requirements have been met; increased demands for 
castings would absorb quickly any balances which 
now exist. 

The order-books of the engineering, jobbing, and 
speciality foundries, generally, ensure regular employ- 
ment, although there are few forward bookings. 
Foundries producing for the motor industries, however, 
are experiencing an increased demand for their pro- 
ducts, which is reflected in the stronger call for the 
low- and medium-phosphorus irons. It is reported 
that many users are finding difficulty in obtaining their 
full requirements against current licences. Hematite 
continues to be available in fairly good quantities, 
although analyses are not always suitable. The refined 
grades are in plentiful supply and consignments are 
being shipped abroad. 

Re-rollers’ prospects are uncertain. Apart from the 
smallest sizes of sections, bars, and strip and sheets, 
order-books are very meagre. Consumers and stockists 
are mostly working on Continental supplies and 
absorption of these, together with a cessation of 
imports, is the only means of ensuring an increased 
demand. The sheet mills are inundated with orders 
and present commitments will occupy them fully for 
many months ahead. Good supplies of steel semis 
are available. 

Despite the fact that, after stocktaking, many users 
found they were carrying larger stocks than antici- 
pated, more tonnage is being offered, with the result 
that some makers have had to lengthen their rolling 
promises. As usual, light-gauge plates and sheets con- 
tinue to be very difficult and there is little hope of 
any offers except against long-term delivery promises. 
Although re-rollers are finding supplies of billets easier 
to obtain, unfortunately, they are of a size which is 
unsuitable for production of the smallest sizes of flats 
and angles; consequently, demand in this respect exceeds 
the output. The demand for small angles continues to 
be easy and fairly prompt rollings can be obtained 
from several sources, Bright drawers are experiencing 
difficulty in obtaining suitable black bars, with the 
result that extended delivery promises are the rule 
rather than the exception, for the smaller sizes. Rail, 
strip, and wire mills are fully extended on orders for 
both the home and export markets. 


Non-ferrous Metals 


Figures published by the Bureau of Non-ferrous Metal 
Statistics for November show that the consumption of 
virgin lead amounted to 30,768 tons, which was about 
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2,200 tons better than the October total. Not surpris- 
ingly, stocks were reduced by nearly 7,000 tons—from 
59,625 tons at the end of October to 53,001 tons at 
November 30. Of this total, nearly 85 per cent. was 
held by the Government. The country’s not inconsider- 
able stocks of secondary lead form a separate and addi- 
tional reserve. 

In zinc stocks were also reduced, but the fall was 
barely 1,000 tons—from 65,114 tons to 64,169 tons at 
November 30. Consumption during November 
amounted to 27,581 tons, compared with 25,845 tons in 
October, both these figures including secondary metal. 

There was a fall in world copper output last year, 
according to figures released by the American Copper 
Institute. Primary crude production amounted to 
2,043,046 short tons, compared with 2,121,972 tons in 
1948. Secondary crude output was 145 276 short tons, 
against 138,936 tons. Output of refined copper feli 
from 2,305,926 short tons in 1948 to 2,132,577 tons last 
year. A figure of 1,965,236 short tons is given as de- 
liveries to fabricators last year, which is stated to be 
280,000 tons down on the 1948 total. 

The tin market in London continues to be quiet and 
somewhat featureless. It is predicted that more activity 
will be seen towards the end of February, when the 
three-months’ period since trading began on November 
15 will have been passed. 

Metal Exchange tin quotations were as follow:— 

Cash—Thursday, £600 to £600 10s.; Friday, £599 10s. 
to £600 10s.; Monday, £599 10s. to £600; Tuesday, 
£599 10s. to £600; Wednesday, £599 10s, to £600 10s. 

Three Months—Thursday, £583 10s. to £583 15s.; 
Friday, £583 10s. to £584; Monday, £580 15s. to 
£581 5s.; Tuesday, £583 to £584; Wednesday, £584 to 
£584 10s. 

If the tendency of tin is somewhat weaker, the same 
cannot be said of the scrap market, where prices for 
brass and copper have appreciated further. Sellers of 
secondary metal are expressing the belief that a rise 
in the U.S. copper price is imminent, and 
rumours of an almost immediate increase in the Minis- 
try of Supply quotation are in circulation. Although 
nothing has transpired yet, sentiment is not discouraged 
and it is noticeable that prices of secondary brass are 
particularly firm. The Ministry continues to offer for 
sale by competitive tender considerable quantities of 
both brass and copper. 


Steel Surplus Report 


Following publication of the report on “European 
Steel Trends in the Setting of thé World Market,” pre- 
pared by the secretariat of the Steel Division of the 
United Nations Economic Commission for Europe. 
the American delegation to the Commission dissociated 
itself from the main conclusions arrived at in the report 
on the dangers of a probable steel surplus in 1953. 
Speaking at a Press conference at Geneva, Mr. Robert 
E. Asher, the U.S. representative, stressed that the un- 
exportable steel surplus forecast by the Geneva experts 
for 1953 was one more reason to lift trade barriers in 
Europe. It did not mean that steel capacity would 
be too high, he said, but rather that steel consumption 
would be too low. 

The division of Europe into a number of small mar- 
kets was a large factor in the situation. Trade barriers 
must be swept away so that the most efficient pro- 
ducers could compete in the widest possible market. 
Me. Asher said that the general tendency to seek self- 
sufficiency resulted in uneconomic, protected industries 
producing under conditions that discotraged consump- 
tion. He also criticised what he called “ self-defeating 
policy ” of dual pricing for raw materials. 
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